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ABSTRACT

(Distribution Limitation Statement A)

A supplement to the BLIMP computer program report is presented. Major new additions in the

input section describe the data start procedure and the entropy layer option. For convenience,

however, an entire new input section is included in this supplement. Also a new Fortran

Variables List, a com~lete listing of the code, and two new check cases are included.
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SECTION I

INPUT

The revised input instructions are contained in this section.

_



ARVL-R-69-114p Vol (SUPP.)

f~nlfpI (PIO~T1Jfl C~pno T[TLF- ANu IDEN7IFICATI'IN (CALLED F5404 RECASE)

rAki) 19 F'1RAT.(?fIJI1eSA&)m KR

FTFLO 1 (CO1.IIMNr -2A)) THIS 15 T .HE VARIABLE KR~nIMCNSIONED 20) WHICH IS
U1SED TO Cr6NTROL THE VARIOUS PRO(iRAM OPTIONS

COL'IMP-t1 I nUrRmTNE4; WHFTHE9? A NEW SET OF ETA VALUES TS TO H~E INPUT FOR
PWIqVSVNT CASF (SEE GWOLJP 4)

nl ijsF': 5PETUFFIT VAIu!)FS FWOM PREVIOUS CASE

I A1l1F4; ir..Pirr My 1JqFW (MANnATO'RY FOR FIRST CASE)

r'It0. ~fu5ISIANATý*4 TYPE OF FIR~ST rUESSES T(J REUt ILTZED FOR PRIMARY
VARIA1I'IS (51-E GROUP Y)

nl 1IJrS '4a111 I-TpN PFLArIONs ro CALCULArE FIRST GUESSES (REQUIRES
fýAIIATNr, UW(Y V UFSS FOR F.NTHALPY OFI~ HF,,GA-S AT THE WALL).
'wF(,)MMpjj~irr) i.*nR WOST bITOA11ONS.

I F 11-',7 ;0Fc;4;FN rkT'*"T HY "'SEP

P "11;S WfE'r)Fm7. VALJFS Fp?.1M PREvinUS-CASE (CANNOT BE USEDO FOR FIRST
CASF* nfj WHF11 CnJPOsTTION OFl EDGE GAS 1S IDIFFERENT FROM PREVIOUJS
CASE)

A F!Q5T AIIJ9FS% TINPUT RY 11SEW ARE ACCEP'TED AS SOLUTION Al FIRST TIME
A41i FIp4; O 4;IJ SeISFn1JENr (FOR RESTART) STATION. USF THIS OPTION FOR
I)ATA -%T4141 41JL1 RPSTART ISIF CROOPI 4).

f-()LNI .ý flF~i1-I.NFr TPFArmFN'T OF STREAMWISE DERIVATIVES,
SLI-F *0FFF.PFrNCF I# SECTION H(I FOR EXPLANATION UF
',TFFF6F-jCp' QFLA1IOnNs.

hj 0ý"404m% 'lf-TLAI- 'OLIJTION Ar EACH STRF.AMW.ISE STATION

IC0isi50FWS 1',o0,PoIAT O1FFERE'JCE RELATIONS AT ALL STATIONS WITH THE
FOIJLU.'TNC' F:xCEtTII)NS (A SIMILAR SOLUTION IS PERFORMED AT THE FIRST
STnTION ti)R NOAP-HLI'NT HuDI0FS AND Ar THE FIRST TWO STATIONS FOR,
RLUIJ.T i)!S

~'roNssc)Frkg TwWEF P'OTNT D)IFFER4ENCE RELATIONS AT ALL STATIONS WITH THE
Fft.I UWINI, I.XCEPTIONbS (A SIMILAR SOLuTIO IS PERFORMED AT THE FIRST
qTAT!OnJ AN') A TwO(-DOTNI SOLUITION IS PERFORMED AT THE~ SECOND STATION
ropW h!)N-ki_1JtT ti)I1IFSp SIMII AR SOLUTIONS ARE PERFORMED AT THE FIRST
Ai~n SF('1,f,1 S;T,~IIO'1e ANU A TWO-PfllNr SOLUTION IS PEFVORM4ED AT THE
TH10OLS ST6'iTON FOP AILtN1 ,pronI.So AND) A TWO-POINT SOILUTION IS

PF9F(IMF~ Flie- I-0P FTRSI STATION AFTER A nISCONTINIJITY - SEE CARD
SE*T 4 Or (Dfh9P~ 1).
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eflL@IMNI 4. FlTFp. A~Tvi- wIIFN OUTMuT RLOCI( IS TO b4F PRI'JTFO

ji flUi)1pi1T F~ CI ~r,41Fi FUWI CONVEI4GfEi SOLuTtiO OR FOR NONCONVERGED,
rw ,I.'T("j :AF1,F. 'gm) TTFRArioNs (WITHi APPR~OPRIATE COMMENT)

IflJ1jo;,., 4ugOC.,, ,.11r.TFI') AKTER FACH ITERATIO14i

COLIi'~ MA ; 0i1FPb~rNF4; ft)rAlTmFA4 O)F E'u4aEUPY L.AYER (SEE CAR4D SET 1AND
2~lI )I. GRMPJi IS) 9 KRM7 uO 09 ?. ONLY.

"I A) I f*NT.rOO#3T r: ' NlANSION AROUND THE PsUOY IS PERFORMED (IN THE CASE
il H1.,t-%sT s-'lY9 THF F.NTQOPY CI)RHESPONMTO THAT REMIND A NORMAL

I NO~T LU'F*

pA<l~1CY4,A.TIrt* Si-todK LAYER

I WPY,, AYO,- ('.-VTSCI[O ri.o4 KI.LL ENTRIOFY G-RADIENTS ARE

4 FNT~f'frY A141 F141".441` I.A'YER'- '4AITr INiVISCImO FLnw FIELO ENTROPY AND)
FNFI-.'fY 4;WAf)JtNIS AWF CONSInflEWE (SEE GROUP 15). NOt USED IN THis

'~A N0N!SIFN!0fO1( FXPAN~SfION APOUNU THE BODY IS u'ERFORMEDo THE USER
S1J~PPI.YTi'u, siýIWg'y rHANGES BETWEEN STREA4WISE STATTONS (THIS IS A
ZE'POT'4 P'I1I.NTO AN ENTROPY LAYER. THE VELOCITY GRADIENT
AT TOF HUIgItINiAY LAYFR .LnGE RETNr, N9.GLECTFO)

COL11ihJN OP )sI 4;4'A rf s 4Oiy SHAPE (IN THE~ CASE OF AXISYMMETRIC SHARP
AnflIF'. A'~n aKSYMMETPIC ANt) PLANAR 'ILUNT. BODIES9 A TRANSFOR-

MAI~~e fV54IEAM 6SE IiANCE9 So TO S*'39 5**49 AND S**29
'0FPI,.CIVFLY.' IS UTILIZED 'TO, PERFORM "STREAMWISE INTEGRATIONS
tf N 1sIwdg.Nru TAKE ADVANTAGE OF THE WAY THAT EDGE VELOCITY AND

;o'CA! qiY AnN~S VARY'wITH 'S IN THE VICINITY OF THE TIP OR
SIAGNA1ItI'jm RF~J0;N.'TkEREFORiE9'A4 OR 9 !N COL. 6 IS REQUIRED
IF TA4r S(pi.,OTffN DOES NOT SlAR-T FROM A SHARP TIP OR STAGNATION
PnINT. T9FUP1i4e~,4ORFq,IN THE *CASE OF SHARP OR'BLUNT BODIES,0
.flI~eflkT1'i%1Ty INT9OOIJCEI, ArA DOWNSTREAr4 STATION REVERTS To
.WrPIQA7J'11N WITM. QESPrEcT To S STARTING AT THAT'.STATION. IT IS
ar)wupNJIrf ??4AT THIS'RE DONE:AFrER *N APPRECIABLE CHANGE OF
%tI'4Acr:, v'J CL fNATILON WITH RESPECT. TO, THE FREF."STREAMVELOCITY

t'.F14114 l 1 4 4 i ATr HIE TIP-OR STAGNATION'POIN]. -THE OPTIA'W.SIOXICH-
tio')'ýPO1NTO #FPFNOS ON THE SPECIFIC BODY SHAPE. IT IS.LEFT-13Q

TMP'JS~To)FTABLxsmH THIS FOR THE BODY SHAPE OF INTEREST.
TisF #4FTHOp FoR IMPLEMENTING A DISCONTINUITY IS DISCUSSED
IINDFW CARO SFT 4 OF AROUP 2),
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fl AYTSY4MIF1wTr HL.INT FIOiY

I PLANA~P F41 U14T ;3Ofly

? AXT-ýNVMETWTI- SHARP RODY

I PL.4,4AJA 4siAPP. tionjy

4 AXrSYwIMF1WTC SHIAPE WHICH HAS :40 HL'UNT STAGiNATION POINT,

vQQ~ FXA!4PIA.t A NIOM7F

5 AXTSy'4MF.RIIC HLIINT R0OY WITH-TRANSVERSE CURVAT .URE

6 M"OT LJrFr)

7 A~TqY.AMF1WTC %HARP~ HODY WITH TRANSVERSE CURVATURE

MAY.TqY'MFTR1C SHAPE WITH.INTERNAL FLOW AND TRANSVERSE CURVATURE

4 '9TFkNaI FlAW oWfR AXISY'4METRIC SHAPE WHICH HAS NO SHARP TIP OR
R1.1017 1;TAI4NAT1IJ) PI'ONT AND WITH TRANSVERSE CURVAT11RE

(COLiJ.IN 7 DESTGi"IATEcs.W!IFTHEP OR NOT TtJRIULENT FLOW WILL BE CONSIDERED*

0 t A0 I NAW Fil L O (NLY

I .','T tij~iFn Tr PRE.SENT VERHSION nF PROGRAM-.

P I')f4"ULFNT F1 Ow 1uLt FIE COMPUJTED IF TRANSITION-CRITERIA IS EXCEEDED

rOfL1ImN $4 DIRc.16ATFe, FORlMI IN WHICH WALL mASS. FLUX~ES 'ARE, INPUT& . (KR (S)
IS~ NOT UTILI7ED IF, WALL FLUXES. ARE NOTI..INPVT. THE. FLUX
NAnb1ALTZJ,.Jr PARAMETER IS NOT.GENERALLY KNOWN I N ADVANCE SO
KIP(R)xO TS; NORMALLY IJSEI WHEN FLUXES ,ARE. I _NPUT). UTILIZED IN
CAP!.' 'FTI% 7 a~Jr 11 IN GROUPS '16. 17o lR....00

n WAIl FLteXE% fr4PtT IN LHI./SFC FT**2

1 WA1.1 FLl)XFS INPU'T IN NORMALIZED) FORM (I*.E.o DIVIDED BY -ALPHASTARp
SEF F.QIiATInN 44 OF NASA CR-1062)

rtL'Ib4N Q T0r.F7HF.l w1T`.' COL'J14N Ile THIS.SPECIFIES THE TYPEOF WALL
RALJNnARqI CONnITION4S._ THF USER IS. URGED 'TO.TAMILIARIZE
HIMS;ELF.WITH THE D)ISCUISSION 1N AP,3ENOIX 1 OFFORECHOOSING
T04FF OPITONS.
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Nl 1' 00111-* AI. I Y 11';Ffl. Ahfi,16-l~r ELEM1:.NrAL MASS FRACTIONS AND
1 r A;-4 r.'Ia%,CTjfN bi ]HE: WALl (lF.I1UJIES KIJ(I) -0 OR I lo

INArti.o.-FWJ-ALl Y 'USED, ASS WNFrfl tLEMFNTAL MASS FRACTIONS AND TOTAL
MAic; F1_inK AT,TWF WALL (RrOUJIRFb KI(II) a 0 0OR 1),

? h 1'6U~tfP~iIIFT M SS Fi.iIXE-S AT-THE. WALL (MOOT FOGE GAS9 MOOT
PP4.i1I.yrS GAS* MO)OT CHAR-- oEQU1RES KR(Il) 09 1. It R 2)o

3 N01)' tJSi0

4 W.LTAtSTFFRAYtALANCF WHILE SATISFYING WALL MASS
RAI.ANcr. -AN"l LImTTF0 SURFACF EQUIJILHRIUM (USE KR(11) x 0.9

rOLtimm 1`O nfFTFP10.NEq TYPE C)F'CIRVE FITS EMPLOYED F0 REPRESENT THE
PRJt4A~f VARIARLES.OF VELOCITY RATIO. TOIAL FNIHALPY, AND
FLý.MFITAL MASS FRACTIONS 1fKR(10)wO IS RECOMMENDED FOR ACCUJ-
RACY ;() MAST PRORLFMS4 HOWEVE14, I(R(10ml) IS BETTER FOR
4SFV'Pwg PH034LFmS (FaG., NEARLY BILOWN OFF BOUNDARY LAYERS) FOR
bjHTc:hi 'U14CS CAN *-4E CA&F P'OORLY B.1EHAVFI))

0 irl..17FS; (U'th~.tCTFL) C11HICS

I I11 v.5~ v~:,nsk( rFO )(IALPAT [CS EXCEPT FOR OUTERMOST SEGM4ENT WHERE
CM*1FCr~r1 CiAHIC5, AR~E. FmPLOVEI)

A 1ITT( 1I7F%' rn c ~trk , Io.JAI)QA'T1 C( 'EVERYWHEIR IEs

COLIm'~p iV TAU.ýrnwikc~w WITH COLUMN4 90 THIS I)ESIGNATES THE TYPE OF WALL
4ils'lA1YCoNITTION.:(SEE APIJENOIX 110 SEE GROUPS 16. 179

0 A5'tzT(AFt) WVApII TFMI"FRATUe4E* ALSO USED WITH .'R(9)=49 THIS OPTION
T116FTI$F4WITH~ KP(Q)=?-WJLL YIELn SURFACEF-EQU)ILIRRTU,4 OR KINETIC

* qIJ6rACF I'thL1lFIokj IF THE ASSIGN.ED) TEMPERATURE IS GREATER THAN THE
A~?~F* 44I AllAN TFhIPERATIrnE (SEE GROUP 119 CARD It FIELD 7).

7HF 'wilLl. CALCULATF TkE APPR~OPRIATE CHAR FLUX. ASSIGNED
('mid IFiiix Ar1U1, HF E1 I' 7F6'() (SLE GROJP 16. CARD SEJ 11).

V Aq% ISV(IF1 'W",~ V. FNI HALPys

2 (SiQF A CF oo If~r. Imp I Iim W Ti H ASS I GNU COMPONENT-MASS FLUXES (RE-
f311114FI a(' ; )I, THE. PROHLEM IS WLLL-POSFO ANO WILL CONVERGE

"..ftI.Y Jr IF 9111tS A TFMPE-RATIJRE AROVE 250K GIVING SURFACE
FOIIH.J..W11-tr.i)0 1HF ASSIGNED COMPONENT MASS FLUXES, USE WITH
rALIT l')N F110 A4ALY-iFS OF MATERIALS WIIH PLATEAU-LIKE BEHAVIOR.

ICARI E sml.1UTTONS, UNLY. ASSIGNEU WALL rEMPERATURE.

4 rAHLF S0n LTTt'NS ONLY, SURFACE EQUILIRRILJMe
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rCOIm'I' I P 1? TEwmjNF% IWHFTIIFP OR Nor NEW DATA FnQ THEPMODYNAMIC AND
TkANrýPUP4T PpnpkkTIFS; APF 10 8E iUSED AND WHFTHEROR NOT,
St'PFAC'F wiNwIrlc D)ATA ARE 1') #if CONSTr)EREU (51-E GROUPS 119

I?,i'. A1,10 1).~ APOL.!FS (JNLY FOP) KPc7)no nR 2, (KR(12) MUST,
H, o 09 2% So OR FOIE FIRST CASE). IN THE FOLLOWING. X=5
FOP '(rNFTIC IIATA AND X0O FOR Nn KINETIC DATA.

x t;SF P TNP'1S.- ,Jr sIATA FUR ELEm~E',Irs AND MOLECULAR* ATOMIC9 AND
IONYC( rZFrlEq, TH~F*RM0C-4F&MICAL. OATA NOT PRINTED IN OUTPUT.

l.X U4;FS RFS[!DFNT E.LFMENIAL AND) SPECIES OATA.

'?*v 9AME AS KW(1?)=X FxCEJJI rHERM')CHEMICAL DATA ARE PRINTED IN
nuITpIr. (VHFN X=Si KINErIC DATA ALWAYS PRINTED IN OUTPUT)

rotim Ij%4 PFRMTTS Ti.JF A4SSIGNMENIT OF A CONVERGFNCE DAMPING FACTOR (THIS
IS i)v;;R~nFlf IF A SMALLE.R OA'4PINu, FACTOR IS COMPUTED INTER-
NALLY PY SOMF CONSTRAINI)

nl K41 DAMPING FACTri~ IS ASSIrGNEfl

J YF .J IS GREATFR THAN ZERU9 CORRFCTIONS ARE 0AMPED UNIFORMLY BY J/10
1THIS PporFfT11G! TS NOT RFCnMMEN0EU AS IT TS VERY INEFFICIENT AND THE

I)AMPING Ct)MPiITFi1 HY TH*. RwnGRAM IS USUALLY ADEQUATE

roLi-i'm 14 O)FTFP'm41PFc .,W)FL To 14E EMPLOYED FOR MUILTICOMPONENT TRANSPORT
;P0PP')TI~c5. APPLIEs ONLY iON pKR(7) = 0 OR Ps CONSIDERING
l'uVjHJ'IlAI 11I*FFUSIcN COFFFICIr~NTS CAN SkIRSIANTIALLY INCREASE THE
1,'iMHPR OF IrFRATIONS (ANO SOMETIMES CO)NVERGENCE DOES NOT-
or)CIIP Trm TFHE Al Lwl)W0 NlIMfHFR OjF ITERATIONS) nUE To THE USE OF
T'11FXAAT r)FPTVATIVFS IN rHF NEWTON-RAPHSON ITERATION PROCEDURE

0 rnm4fjnsL~c tfhfl"QIJAL 111FFtJq[nN ANO I*HRMALI.f IFFIJSION COEFFICIENTS FOR
A1- SPECTF-S

t (:I)NSI0FLS "NP'9QUAL O)IIFUSION COEFF~ICIEN(S FOR ALL SPECIES BUT
NFI;LFCT', TH*RMAL rjTFFUSTuN

P COJSVIDERF FI)UAL DIFFUSION COEFFICIENTS AND NEGLECTS THERMAL'
0IFFUSION

rOL11k4N IS NON-ZEPII FNTPY PNOVIOEs DEHUG OUTPUT:FOR FIRST GUESSES ANO
LINEAP MATRICES (SEE OERU(4 INSTRIJCTIONS FOR MO0RE DETAILED
NINFORMATiON OhI CULtJMNS 16 THROUGH 20),

q) No nEnrvO

I rIPST AIIFSSFS; APE DM.IMPEI)

-''TWFAO #iAT~rCFS AEFOPE AND AFTER INVERSION ARE ALSO DUMPED
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i)L 141 If 10- !. NiIY PRf~vIOES uttsG oLITPOT FOR) WALL FLUXES AND
ýýjiFCFJtI[1F41.14k14 ITFRATMU4 (SOMEF OF THE T.FSTS ARE ACTUALLY

1'%fiI h(IN, K14(7) SE'F OFMI~b INSIRtDC ITONS)

K FOR X G()FAAhw IHAN ZERO, THE DERIVATIVES OF WALL FNER6Y AND MASS
FLIJXr. WITH wESPFCT TO PEDUCED NONLINEAR VARIABLES (OQJRNUg AND
"HF ASSOCIA7TH, ERRORS (WALLQJ ANU DELQJW) ARE' OUMPE1U. ALSO. THE
'AATRIX #IF 104I1 PILATTONS RFFnPE AND AFTER MATRIX INVERSION IS
rnuPPEn FOR vP(JI)sP PROBLEMS.

Y F'o Y cRFArFk TH4AN Utilr'Yo SURFACt FP'UUILIr4RT1iM ITERATION INFORMATION
IS AL~sn rWmiFu (AS IN Kf.U18)) ANU IF KR(l7) IS GREATER THAN ZERO9,
THE iE'RIVATTVEs OF WALL ENE'PbV ANI) MASS FLIIAFS WITH RESPECT TO ALL
MOLMINgFAR V.APIARLES (L)QUJNL) ARE ALSO DUJMPE0.

rOlLIIMN IiT ONoNIFWO FNTRY PknVIflES D)'H-UG OUTPUT FOR) COFFFICIENTS IN NON-

I 1MFA14 F.'AATTONS ANI) FOPý STREAMWISF DERIVA\TIVES

A( FC)N X GPEATb-R TH.AN ZFWOV STPEAMWISE L3ERIVATIVt. INFt)NMAiIIGN IS

Y FOR (Y.j-TT5) GREATEP 1HAN ZERO* WHERE' ITS IS THE NUMBER OF THE
(;'IRQFNT I3OIIN'IDARY LAYF.N ITERATION. THE COEFFICIENTS WHICH COMBINE TO
M~AKE UP IHF NONLINEAR EQUATIONS (COEEQV ARRAY) ANO) CERTAIN LINEAR
ANo NON[TINFAbk EQR(JQ INFORMATION ARE DUMPEI) ANU T~i7 OERIVATIVES OF
THF NONLINFA4 EOUATIONS WITH RESPECT TO THE NONLINEAR VARIAB~LES
(AM ARRAY) AWE I)LI'PFn IHEFORE AND AFTER INVERSION.

COLumw is NDN-7FRO FNTRY PROVIDES DERIJG OUTPUT FOR CHEMISTRY ITERATION
('KR7 a (0 OR P ONLY). (THlE IESTS APE ACTUALLY MADE ON
KQ(7). SFF flERLuG INSTRUCTIONS).

nl NO OEHI,16

I limps, (CFMIRTNY IJERArIONS IN uUkAIL FOR ITS GREATER THAN 45 WHERE

ITg I". THE C'OUNTEH ON CHEMISTRY ITERATI1ONS

p nUMPs nNF I~T* PRI ITERATION DURING EACH CHEMISTRY ITERATION

Y FOP Y OF 1 THR01J6H 6. DiJmPr CHEMISTRY ITFRATIONS IN DETAIL WHEN
(S*fY-?)-1IS) Is (;QFATEW THAN ZEkD.

X FO4 X OF 7 7HRC0lC, 9. U014PS CHEMISTRY ITERATIONS IN DETAIL WHEN ITS
IS GRFATFR IHAN 10K-SO.
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roflh'ilj ly NO'!-ZFwO FNTRY i"ROVIl)FS UEhUo OUTPUT FOW LINEAR AND NONLINEAR
F )P ORS

nl NO 1lý 41 W,

I flUMP5S (FO'R FACH jI-FkA'ION) THE FULLOWTNt,. ERRURS FOR NONLINEAR

'OL'I~MN Po NON-ZEkO FNTRY PROVIDWS OE80G OUTPUJT FOR THFRMOUYNAMIC AND
TR.AN~SPORT PHOPFWTIES (KRM7 a 0 ON 2 ONLY)*

(1 NO I)EHilt

X FOO X ('YF-ATFI TH-AN 7FRog GIVES THERMOOYNAMIC AND TRANSPORT PROPERTY
INFORMATION FOR EACH CHEMISTRY SOLUTION

P GIVES 0MATr4IX OF PRnP-:"!Y DFW!VAT(VES AEFORF AND AFTER INVERSION

FIFLD P (COLuMNS ?1 r) ASE

iTTTIF OF CAqF (AIPH~ANUMFRTC). 1iSEl) FOR I0ENUIFICATIUN OF PRINTED OUTPUT)

CARO?

INSFWT A LbLANK CARO) HFRF

'Qn1AJi ? W.IMI4F0 OF F.LFMFNf- (rAL LFA) FROMI RFCASF)

CAPO It FOQMAT (T?9AX 'i0! I)

F JPL) I (COL llMNS 1-2. fdTAHT-JIJSTTFIED)v ,S

NIUMPRu. OF FLH~mFNTS IN (HF SVSTFW NJOT !NCLIJOING ELECTRONS (MAX. OF 9)

FFgC4q5 ;)--%I (CuIJUMI0Snj-n) K5009 Ma1,NS ***** 'JSED ONLY FOR KR(9)
OP ANJY oF THF KPY = P OR 4 40

rI4F S119FACE 4ATFPIAI IS SPECIFIF0 IN AUVANCE HY THE USER FOR KR(9)
1 00 4. UP Th THWFl- MATFWIAI CnMRINArJONS ARE ALLOWED. EACH
rnumI4NATION ~4AY HAVF A SFPA4ArF PYROLYSIS rcS AND CHAR M4ATEWIAL
Z1;PCFIF0 1#4 frPOiP I)- Fl:LO S. ENTFI4 A It 2. O4R 3 TO DENOTE MATERIAL

C044TNATOnN ?o ;J, OR C.TAm14I' 1 WITHi THE ST'ATIONJ I ENTRY IN COLUXN lit
cTATJ'nN ? IN (OlII1mN )?o FIC. SFF ALSO GROUP 6. CARDS I AND 2.
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IiPnOP I TIMES ANn' %;TATI,)NS (CALLFr) FIWOM RECASE)

FIFLDI) 1COLIJmNS 1-2', RtrIAT-JLSTTFTED1, NITFP4

NUMBVII OF T!MsS (OR SUIICASFS) S(FING CONSIOERFO IN PRESF~r CASE, (MAXIMUM
V ronI. A SVO~IFS OF PROALEMS CAN 4E CJNSII)FUEO) AS A SEQUENCE OF TIMES
(OR SI)OCASFS) IN THF SAMF CASE AS LON6i AS iTHE FOLLOWING ARE UNCHANGED,
~4U~44F'4 OF EI.FmFNTS IGe4O11P 2). STIWEAMWI&E. SrAlIONi (CARO' 3 AND CARD SET

4 .HI (;WOIIP)o NOQAL SPACING, (GRiOOiP 4). isODY SHAPE (ROUy 3 N
ELEMENTAL. ANI SPFCIt.S DATA I(ROLIP 10 OR 11 T.IRU 14.) (ANo THUS EDGE GAS
ANI) WALL MATFRIAl). CALCUJLATIiINS ARE PERFORMED FOR ALt TIMES AT A
E6!.VFN STATION IIFFURF PQOCEEDINGi TO NExl' STATION AND THUS APPEAR IN THIS
lR9)FQ IN TI4F PtlTNTEI1 ANn PtNCHFn CARO OUTP11T.,

CARO SET ?. FnPMAT(RF10.4)

* ~FIELU I (COLUTMNS 1-10). FIELU 2 (COLUMNS 11-20) ETC.. 8 TO A CARD*
TTYMf Ml. MulNTTFM (SEF CARD I OF THIS EWUOUP)

TI'4V, SFC. THITS VARIARLF SERVES ONLY TO ID)ENTIFY SOLUTIONS SINCE TIME
DOFS NOT ENTER INTO THE SOLUTION OF THE PI4OfLEM. USE A N4EGATIVE ENTRY
FOR T!MEF())It-1 IT IS OESIREO )HAT rTHEFS IUtENTIFICAFION NUJMBERS RE CALLED
rASFS 1%, TA4V (,ITPUT FORMAT (OTHFRWISE, IMEY APE IDENTIFIED AS TIMES).

CARD 39 F'1MAT(I?.94~.4f)T1)

FIELi) I (COLUMNS )-2v R16HY-JUSTFTFEO)o NS

iJUN4FR~ OF STWFAMwISF STATIONS (MAXIMUJM OF 40)

FIFLfl 7 (COLUMNS 1.0,KR9

VALIUES TO 4F Ar-91GNEI) TO KR19) WHEN WALL mnUNOARY CONDITIONS ARE TO BE
C1AWW~.O AT DOWNSTOLAN STATIONS ISFE CA-K 1 07 GROUP 1). COt.UMP' 11
CORRESPO~NS Tn STATION (1))* COtLUMN 12 rO STATION S42)9 AND SO ON.
IF 4AIL RV1000APY COt~nhlIONS ARF 4OT To HE1 CHANGED At DOWNSTREAM

eTATIONS. T4~1q FIULD SHn1ULD RE LFFT HLANK* WHEN THE KQ9( ) ARE
OIATF WALL flATA IGROUlP 1). At' THE PRESENT TIME. 1T IS P'OSSIBLE TO CoN-
%IOVR ANY CCO"194ATIUNS K99~ OF ?. It ANt) 4 COWARISING RiEGIONS OF AN
kPLATION MATVRIAI AN.O IEGIONS. sio-FRIE THURF IS NO ARlLATION (TMFfS NON-
ARLAYT!4u RFiInNS AI4E okTa1N(D By USE OF t'U~j( *2 uwILE ASSIG~NING8 ZCRO
COM.PONENT ~*'FLUAi~s hf CARl) SF1 I I Of UHOUP 16



AiWL-TR-69-1l4, Vol I (Supp.)

CARO Sitr 4. 10wP4AT(14EIO.4)

FIIFLD (CULtJAINS I-LU), FIELL) 2 (COLUMN$ 11-?O), EIC., 8 TO A CARD9
",( L) , I =19NS ISFF CA40L A OF ImIS (jtooUp)

STwFAMWISt DISTM.ICE UPON WHICH H0UNOAky-LAfFR SOLUTION IS BASED. FEEt.
A tiLtNT-1O30Y fU')4L-ýt? iPKR(6) x0,1 OR 5) SHUuL0 START WITH AN SQ) Of 0.
A S.iA4P-boflY 1PROHELM (NO(#,) x 2.3 ON 7) Um~ A N071LE.-IYPE PROBLEM (KN(6)u
4 UR A) MUST N')F SToWT WIrH A S(1 JF 1u. 801 MUST blANT WITH SOME FINITE
IOISrANCF. TH* i4ULNIAP'y LA~th IS ASSUfAEL) TO BE SIMILAR UP TO AND INCLUD-
ING THIS FII'Sr SIATItIN. A NEUArIVE, ENiNY FUk S( L) SIGNIFIES A DISCON-
TiNtJiry AT THA&T STAITON. hIIS PROUUCkS A TWU-vUiN1 UIFFkNENCE SOLUTION
AT THE FTW'ST S1A11UN~ AFTER~ 11E I)ISCUNIINUIfY ANt) THUS HAS AN EFFECT ONLY
FUN fHWNEE-P~OIp;T SOLUTIUNS (KN(3)*?), ALSO, FOR 8LUNT BODIES9 A MINOJS
SI(6N AT A STAlI()',i CAUSES SIMEAMWISL. INITtLGHATIONS TO REVERT TO S AS THE
INOEPFNDENT VARIAHLk - SFF UISC'ISSION UNUER CA~RD 19 COLUM4N 6 OF GROUP I*
FOR OATA START OPTION (SE-E URUUP 9) If IS SUGGESTEIJ THAT TH SECOND
STATION HE~ 0.01 FEET ')OWNSTRFAM OF THE ýIIST ANt] THE HIRD.0 ABOUT 0.05
FEET nO4NSTPFAM,

Th~vJ 4NODAL DATA (CILi ~~ rAE * KPTHIS G OUP FOR KR( )in 0*
------------------------------------------------------------------------------------------

CARO) I. FOPMATfi?) ****@ US~fl UNLY IF u(P(I)= **

'JUMR4F9 'IF NOAl_ 011NIS ACL40SS T~4F ROUND)ARY LAYER INCLUnING WALL ANt)
R09IN,)APY LA)'-Ik F0F.~I (MAW(IMU~4 OF 15),

CANT) c%: 2. F0iPAAT(9Fl0.4) ***** 11S)F0 ONLY IF KR(I~()mi**

F IFL') I (r('LI ''4, I - 10 . F* ifLO ? (COLUMNS 11-20). t.TC.9 d TO A CARU,
FTA(T) . !=I.*p. il (%EE CAQU O I O ht% 6ONOi)

FT4 qTATION% ACPqS~ T4F HO'JNDARY LAYER. STAPTINn AT THE WALL
(ETA z 0.0l). N')rF THAT THIE-SF AiWF ACTUAL1. Y n VALUES. AS DEFNDM
QY F011ATION A10, 11. NASA Ck IO'A?. OTHEt. NIFFERENCES TO ETA IN THE
TNPIT SE*CT ION OF r'41c% 4ANJLIAl ALSO REFFR To Ti * IT 1S
QCvmiqi:NntfO THAT IAF VALUE uF ETA AT THE AO'JNUARY-L.AYEP EDGE HE GIVEN
A 4AI ihF Of' A?40k1 r5.i) sn THAIA THF STRFTCriIN(-# PARAMETER WILL tBE WAR
UNITY. AtSI, T4%7E SHO'ILLO ,inT PF- aUCH MORE THAN A YWO-FOLD CHANGE
IN DTcTANCF 4FIP- TWO r1FI0HtiORIN6i NODEi. HEST ACCURACY FOR A GIVEN
NUMQ~FC OF WJOOS ISý 'WTAINF) IF THF NOO)ES A4NE rLnSER TOGEIHER NEAR
TKE WALL. FOP I AmIPQAw IPRO)4LFMS. 7 NOUES ARE OFTEN SUFFICIENT VITH
A TYPICAL SPACIN(, 8FTN(, n.0. U.St 1.0. 1.5, ?.09 3.0. S.0 AND WITH
KAPPA =S, C44P z o.m (SEE CARD 3, FiEL-uto ANt) 7 OF THIS GPOUP). FOR
TUPwittENT Rn0Nn4AQY L.AYI"PS9 OnRF N00ikS AWE NEFFDF) CLOSF To THE WALL DUE
To THF STur-) rnRAI)lFEJTS THFRL. A TYPICAL SPACING, WOULO 8E 0.0, 0*0249
0.04n. fl.07e. 0..,2"s 0.7009 0.3?09 0.4hO, 0.1100. 1.4009 290009 3.200.
S.omfl. NIT'" KAPUA a11 4NT) CRAP 0.45. W4ATEVER THE NODE SPACING THE

10
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ifP.O MlSTf V94AMINe IMF snLOTIoNs ro Pjj SURF TH~AT A .IEASONASLk. C&JRVEFIT
IS O11TATNVO~ NE A') rHsv 4A1 I . THIlS fAN liE A PQOs4LFd FOt4 I AH(6E STREAMWI5E
,OISTi'!CFS TN TPI.'w1LFNJT FLOWS. IN CrifCKING rHF RFSIJLTS, FOR TURHIULENT
A0110N11AWY 9.AYFPS* 1Hk g)ImFiSIONLF;.9 EOUY VISCOSITY bH0ULO oJE LESS THAN
n,nq fQ4OSJ0ePS/kHOf*MuiF IN THE rilitoi'IT) FOR THF SECONri ETA NODE TO
jmse'wF j~nOn WA0. CUkVfF ITS. OP71I4UM e4OUELIN6, Or THE TRANSITION REGION
IF TFb4P: OFILF *4Eu)UIRES SIUFFICIFNT ETA SPACINS RETWEEN THlE VISCOSITY
PATIO VAa.UFS OF q.1 ro I(). IT IS SUGGEsrto ) HIS INTERVAL CONTAIN AT

LIýAqT SFVI. N00Fq.

rAR) .3. FOW'4AT(I?.0ý1(1*41 ***'* iisEf ONLY IF KRMOI)~ *0*.'

FIFLOI1 (f-,l1tIml'q 1-2* RIG T-ji1STTFIFt') * KAPPA

T11E 4ARIAH4I.F KAPPA IS ASSOCIArED WITH 1*i CONST'WAiNr WHICH is UTILIZED
ro viij-r A S.1**t!CHIN6 OF FIA, THF HOUNUANY-LAYER COORO)INATE N4ORMAL TO
THE i0(4FACEt IN n.Pokri TO FFFFCTIVVLY USE 1,E ASSIGNED NODAL SPACING (SEE
rA~I1s I ANn ? OF THI% GPOOPJ). KAPPA IS IHE INDiEX FOR THE NODAL POINT
At WHICH THE VF1IJ'CkTY KATIO IS FIAFI). ro ILLUSTRATE, IF KAPPA IS So

THFN THE FITFTH NOI))L P~IINT COUNTING FROM THE WALL AND) INCLUOING THE WALL
WILl PAVE A VAthIF OF CARA (A OUANTITY WHICH IS IMPUT IN THE SECOND FIELD
OF THIS CA~fl),

FIFD ;P (COLUMNS 1-12)o * RAP

(rAAQ IS TjF VALOF CF THE VELOCITY R~ATIO AT THE AOUNDA4Y-LAYfq. NODE
oISr;NATFf1 KAPPA (SEF I)T4CijsIl410, IuNOER FIELUI) OF 1HIi CARD). FOR
rnsr VORTICITY. IliE VkLnCTTY AT KAP~PA IS RATLOD TO THý- LINEAR EXTRAP-

OL-AlION OF THF FIW.F vfI.ncITY TO THF KAPPA xjOUE.

GROUP s~ RonY ShAPE I)ATA (CAI.LFn FROM PFCASE)
-----------------------------------------------------------------------------------------

CARO It FOR4AT(PfiP.41 ** uSFt) ONL.Y IF $HLJNT 4OOY% KR(0%1uO.1. OR~ S

FF1r,! I fC0L1INNS 1-10lio CONE

CO.4E HALE-ANGLF IN SPHERE-CONE SHAI'F t6ODIES9 LEAVE BLANK FOR OTHER
RODfY 5"Apts.

FIFLO ? (COLUM'N% QN?).POSF

rFFFCTOF- NOSE WV1IIIIS9 FFET. THC VALUE READ INTO THIS FIELLD IS OVER-
QtrnFFN IF TI# hobSS116F PATIO AT TmF Elsr STATIflN9 PRU(I)o IS READ 10N AS
A 1F40 fSFT CAD(' 1ST I OF C-0oUP 1-3. IF PRE TI) IS NON-7FRO. THEN A NON-
7(wn FNTwy IN I- rtl'ol,'JT FIFLIJ I; WWOIJ IN TriE CALCUDLA T ION OF STArNATION
POINJT VF1 OCTTY iL6eAUJF'-JT FROM Ipff #FWTONfA.AN RElATION
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I)iJFS =SvP1 (P./RHOE *PE 1 .32.1740 21?h6.) IRNOSE

4HiFPF O1UES I; T!H* SIAGI'4ATION POINT VELOCITY GRADIENT AND RHOE AND PE ARE
LOCAL. STAGNAlION DE.NSITY (Ld/FT3) ANt) IRESSUQE.(ATM),*RESPECTrIVELY.
THIS 1.AT7ER APIPROACH IS PEQUIRýFf FOR HLUNTý-RODY PROHLEMSIF THERE IS
ONLY IOhW STATION '(NS = 7 SEE CAR~D 3 OF GROUP 3). WHEN R*NOSE IS READ
Tw~lo THEF CUwRFNT FIELD AND NOT BEING OVERRIDDEN (I.E.,' WHEN PRJE(1) IS
NUT SF1 EQUAt. TO 7ýPn) A MACH NIJMPRE CORRECTION (IMPORTANT-FOR LOW FREE-
STRFAO MACH NLJm8FRS)-'CAM1 HE MAOE RY INPUTTING

PNOSE = PFFF / SORT(). - PINF PE).

WH14I WCFF V; THF T411VF FFECTIVF NOSE RADIUJS (FEFT) ANO) PINF IS THE'FREE
STRFAP4 STATIC PqosS11pF (LH/FT2)9 (IF TH-L CURRENT FIELD IS LEFT BLANK AND
PPE(1 TS'NJON-ZFWO, THE STAGNATION-POINT VELOCITY GRADtENT' IS COMPUTED
FROM a C, IVF F I f 0- TH-F PRF' AROUNO THE 6(iOY. IN ANY -EVEN I'# A CU~RVE F IT
tnF L0PFSS11PE rS IISFIo TO COnMPIUTE VELOCITY GRADIENT FOR STATIONS 2 AND
O~FYOND)

rAP.I) SFT ¾ IoPmAT(flFlO.4) ** NOT USFID IF KR(6)m1 OR 3 **'

F TP 1_ 1 (C(01.11,600 1-10). FTFLI) P (COL11MNS 11-20)9 ETC,, 8 TO A CARD,
041K A P( L) 1.=I %S (SFF CARL) 3 OF GROUP 31)

THIS is rHr toCAl H(IY RAOIUS IN FEET NORMAL TO'THE BODY CENTERLINE
PAjr~FI% TOI TO KAsLUA PO)FP WHFRW KAPPA IS UNITY FOR'AAISYMMETRIC BODIES
AN) 7f.41 F')R P[JtP'AR ROOITFS. TH-FRFUORE* ROKAP IS UNITY FOR PLANAR BOUIES
AND) ItiCaL- -1fY PiA011's FOP AXISYAMETRIC BODIES,. TWO SPFCIAL INPOT
FO)Q'AT% C~j"I Wý 111;17). F11P SPHERE CONE 80ODIESt SET ROKAP(li EQUAL TO
%'~iti", THF 1!04Sý QAI)1Iq. THF NOSE PAD[US IS THEN SET ro - ROKAPMl AND
POKAP~~(I) Iq 7,FT To 7FRO. IF Sýh4SEQUENr ROKAP( ) ARE INPUT AS ZEROES9
r.H. wo0;A COmLJ'rJf.S POXAP F40M1 S FUR A SPHERICAL NOSE. THE FIRST NON-
7FRn FtqrPY IS Tt~F RhKAP AT THE CONE TANGENT POINT. IF THIS IS AGAIN
FOLI.DWF.O HY 7EROFS, _INEAR INrERPOLATION IS USED TO THFE NEXT NONZERO
FNrpY To YIELD QflKAP ALON(n A CONICAL AFTEROODY,

FOP SHAPP CONES, KR16) = ? OR It SET ROKAP(l) EQUAL To MINUS THE
rOPV; wAIF AkAI(,d.F IN !)FrRFFS., ROKAP(1) IS THEN SET TO ZERO AND THE
DPO(PAIA COMPUTES '4OKAP FROM S FOR A SHARP CONE OF THE SPECIFIED HALF

ANGI 9

12
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t,RO4J)P A MATFQ1aiL PRIVOi'FTY nATA NEEDfn FOR 4ALL QLASI-S1FEADY FI4ERGY BALANCE
4 ~(CAI-IrO Fw'm P.FCASE) **@"*COHSJOLR THIS GROtP ONLY TF IKR49J OR ANY OF

1.47 .0E' IS tEUUAL TO 3 OR GREATER*****

CARD) Is F4)4MAI(OF'4.I *0 USED ONLY IF KRI93 OR ANY OF T.4E sKR9 IS 3 0R 4 00

FFILnc% 14.,7 1CO11JO'NS Img, ?5-3?. 49.-56)t EMIV(I)stmI,3

%U0iFArF FMITIAN~r OF TIW mATERIAL COFMd1NATIONS RFING CONSIDERED UNDER
KeI'Q) 06) ,P9 (IF I OR 4.

wFAT nF FORMATIONe (MTt/L9) OF TH4E VIRGIN SrArE OF IliE AA4LATInN M4ATERIALS
OF104 C(I'451071FPF tINUpe1 KR(9 OR 64 (w 3 OR 4

* *~~~4AT OFl FnPMATt~.(lnN I4 OF Ti* lotANSPIRAN.T% .47[NG CONSIOERF0 UND)ER
0~9i O KQ9 OF7 I Olk 4.

C~A"I ?e FONuA1 (4S4) 0* tJSFf) ONLY WITH CARO I

NA-c~ Of SURFACE SPFC1F'q FOW MATERIAL CONHINATIONS I.?. AND) I EXAcTL'. AS
T~fy Af&PiAR 1?4 TH* T~ff44mOrYNA.IIC OATA -A'iLF% (GROWt 13), LEFT juSTIFIEU.

GROUP 7 FIINCTTON-4-W-TI.4E nATA (CALuS-) FROM REICASE)

CAROSF T 1. FORMATWI4F1.4)

FIFLI" I (COLUMN0S 1-14). ~IrFLL) ?(CO(LU#4S It-MO. EIC., 8 ro A CARD,
PTITt est. gati.%TIff 1f *F CARD) I F iWOUP 3)

LnCat STAGN&TTI)" PwISS;,`QF FUi FACH 1IMF *Kuit;N CONIOFRFfO. AT0MOSPHF:RES

13
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CARDI SkT ;A. FORMATI%1IKIG.4)

F!rto I (COLUMN4S 1-10) FYFLI) P (COLUMNS 11-20)9 ETC.. 8 10 A CARD.
fWý( M), mslNTIFm (SFF CANUI) OF (R()UP 3)

STAGNATITON FNTHaI PY FOR FACHl TTmF. 8LING CONSIO'ERE4. RTII/LIA

CARn SFT 3. FRA~i114

F1FI-fl I (COLUJMNS I-1fl) FIFLf) P (COLUMNS, 11-20). EFC.. a TO A CARD.
WADiFI..( I O Mmi.NTTEM (SFF CARD) I OF CWOOJP 3)

TNi-f'FNT RAIITAT!(ito Fft1JA AIRSOP~Fnf qY HFf StIRFAC.F AT STATION SM) FOR EACH
TI14F REING CONSIO1PRiFfl s41Ii;/SvC ýT? (IF A SURFACF AOSORPTIVITY LESS THAN

UNITY Tr; TO q. coNsI!W)FRO, f.iFF k'NTRIES SHOUL') RE COR'PECTEU FOR SURFACtF
ik0SoO~Pr1,V!TY). Tr'Ts TNHn~ATTON fi~ (ISED ONLY FOR KR(9) OR KM9 OF 4 OR 6.
TN~';T Hf-ANKrS Tf' TH4!c FIVLO F114 OT4FW TYPES OF PR0HLEMS. RAUIATON FLUX
AT oTmFP STAT(074c 0111L tF INPaUT AS HAIJOS iN 64OUP 15.

GLwOUP M JIPH'?1-FNT FL'w' IAPA5 4FTERS (CALLE) FROM TWENmtit **~CONSIDER THIS
r(Rnio ("Jily IF KN(7)=? OR I ****

-----------------------------------------------------------------------------------------------

CARO 1. F0RrAAT(6F1A.`k)

FIF*I)r "I -O. (Cf)lomt 4S Ijo... 11-?O., ;li-3f, '31-40. 41-50, 51-60) ELCON, YAP,

CLN11 4 . !sCr. OPT* RFIP

FIV'1c T-iF P.?eINITL ~4XITNCI L.ENGiTel coNSrANT (0.44 IS A TYPICAL VALUE).

YAO 1% A CnN~STANir UV Pq6~POWTTONALITY IN THE MIXING LENGTH EXPRFSSION
'1I.M?'1 IS A f)PLCAL VALUE).

CLNJMIs [( PF CLA11SER C014STANT OF PkOPURIIONALITY IN WAKE REGION (0.018
IS A TYPCrAL VALUE~).

qCT IS T14 Tutwm:IIFNr SCHMIDTI N0M8FFP.

PWT Tq THF TtiDNI;I FNr PqANOTL 'JIJ**IER.

QFT: IS TH-i TPA'JSTt!rN PFYNNoLUS NUO'HER HASEn ON P4OUENTIJM TH!CKNE';S. IF
-)--TO 15 FVrHIFý10. TLU'Pi;)[jLNCt- TF14%S WILL AL INCLUUEO TN THE GOVERNING

14
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CvPflhJD 4 SiwST C*IIF'q qp-e REICIAPT INFOR~MATION (CALLED FWO4. F!RSTG) 9000 SKIP
THIS 4140tP FOR KJII?)wpf CONSIDEN ONLY CAHO b FON KR(2)nO 0

------------------------------------------------------------------------------ m ---------------------------------

CARO Is POQMAT(3F1O,a,5N.I1r) **** UJSED ONLY FOR IKR(?)u OR 3 00

FIFLL) I (COL11MN 1-10) ALPH (r4ON-9IMENSIOt4AL)

FIQ'T GtJEq, PFSTART* OR nATA START (INUT OF A WEASURED PROFILE) VALUE
FOR TNV I4OIJNARY LAYER NORMALIZING, IARAMfTF.R% ALPHA. FOR A DATA START9
T04F VAi%1F ()F AIR61A MUST RE CONSISTENT WITH THE 1INPUTS TN FIELDS 2 ANt)
I OF Trial rAPDi A'hO (IF CARO 3 OF THIS bHOUP. MAY BE CALCULATED FROM
F01IATIfl, 61 oF ,dFFfEHECF 1.

FfL0 7 (MOIAMNS II-?n) Ff191) 1NON-UIMENSIGNAL)

FIRST ;u R~ EI;TAWr. WOP AIA START VALUE FOR THE STREAM FUNCTION AT THE
WALI . THF VAt 'IF O~F TH.IS PARAP*JFN MIUST bE EUUAL TO THE VALUE Of

* FO'iAltIHo 61 IF kFPFWI9NCF I ASS11plING A CONSTANT INTEGRANr) WITH ALL
flUA'.TrtTIU FVALUATED Al THEf INP11T SrAIION, TH4E VALUE OF THE INTEGRATION
VAWTt4ALI. XT, IS I()UNO IN EQJUATION 61 OF REFERENCE I BY AGAIN SETTING
THF NINFcGNAND C'P'JSTANT A] THE VALUE OF THE INPUT STATION WITH THE INr-

* ~FGWATION VARIAHIib. So SFY FQUAL TO THE FII4ST ASSIGNED rvTREA*4WISE
nISTANCF (%Ff CA4(N Sf1 4 OF GROUP 3). THE AROVF PROCEDORE IS ESSENTIAL
4frAtISF RLIMP CAICULATES THESE CUANTIrIES AT THE FIRST STATION ASSUMING
THAT AtL UPSTREAM Qul~i4rITIFS ARE CONSTANT AND F4OIAL TO THE ASSIGNED
VALI19% AT THE FI1-,T %rAT!UN.- TO INPUT VALUES (W ALPMH, AND F(1.l) IN-
rONS'S4TF0J VTm THFSE VJALUES MAY RESOLT IN .4ON-CONVERiGFNCE AT THE
qFCo~n clpr'A*4wTsF STATION.

FIFLIO I (COLIeNNS ?u1-30) F(i,1) (NI)N-UIMENSIONAL)

UI4qT r,'lFS'1; WF~fAp4T* Uik DATA STANl VALUE Faw NORMALIZFO VELOCITY GRAD-
IENI1 AT THE F l THF CnPwECT FORM OF THIS TFRM IS

ý (u/u*)

Thafl- TS F4'%1JIVAI F'ka Ti) TWwl

Wmiw'ý IS WI 51 9QPXIW 33 OF LAA CVIiO6] - Fft 3ZSJTW
OURPOSF.So YMC- !PO Nt"WtPTCAL VALUE PmINTfl) OUT BIY RLIM4P AT THE WALL NODE
TS COQRFCT. THI* ALI'.4J IP.- Go ANt) FL1'"fNIAL MA~SS FRACT1ION OUIPUT IS ALSO
IN tNV COw6UcY FnoAm Fo4 INPUT IN CA6d) SETS ?, 3. ANO A.

F1FLLO 4 ICC"LiQjy lc-46. wljt~H1 .jtST[FIEJ~l 1ST

TSTAT10-4 Nk"4RWP ffP 4ESTAPT. 4fANIN&FUL ONLY FOR KI4(2)ui.
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CAW,) %FT ?, 'fQ4A7 (sr 10)...) U90LSFI) ONLY FOR KR(2')=I 0R I 0

FIFPis I (COlUMNS 1-10ol FIELO 2' (COLUMNS 11-20)t ETC.. I, TO A CARt).

FYRST C"'1FSFS. krN-TAPTs OR UAfA StANT VALUES FOR VELOCITY RATIO F42911
ACp~n4S FRE RntiftuoAWY LAYFR. Tolt VALUES 4051 tOf CONSISTENT WINH THE INPUI
rTA ri[STPIti~linti op GblIUIP 4* rHAIl IS* THEY M4UST RE RELATED TO THE FTA
I)I5TPT'41ITICV'I WY A CtiJIV~ IT P.oOCFIIWME IDENTICAL TO THAT SPECIFIED BY
I(WI4I) IN Irq'sjpp 1.

(rADr) SE', 3. FOPmA1 (';)Ifl*'.) **** (IP)F) ONLY FOR KRI2)uI OR 1 t

FIFI') I (IrOLI104NS I-Ifi). FIELO P (COLU"NS 11-209 ETC.* 8 TO A CARD*I ('(2o.)), f((1Io)o T..NFTA
FIRST GitFSSfS9 ileSfAW7- OR UATA START VALUES FOR THE TOTAL ENTHALPY
(41AnvPNT AT THE w'ALL_ L)vTnEL HY A4l-t1 (6(291)) AN') rHE TOTAL ENTHALPY
rvi;iii) ACROSS To* k4(IIINFlARY LAYEP.

CARO) SFT 4. FO)QMAT(5.,If.4) **0* USF!) ONLY IOk KRl(2)xI OR I ANDO NSP GREATER
THAN 1 ****

FI1FLI) I (COL"'afNS i-In) FWFLD P (COL'JMNS 11-20)9 FTC.. 9 TO A CARD.

VJrikT ei;tFSv,§S. 0FIýrAQro ORQ tAtA STAWr VALUES FOR ELEME14FAL M*SS FRAVIOeN

S~o!QiFNT AT HF WALL SPf?.1,K) AND t~LLME.NTAL MASS FRACTION VALUESI
S;P(II*KO Arposr, jrF m(')iNnAAY LAYINf. WtEAf 1'! WALL 6R~ADTENT ANO VALUES AT
*IOflS, Ff111 FACH SPFCIFS 2FFOoF GOTN6 ON rI) NEA(T SPECIES. START EACH
%PFeiWS nN A P4Ew CAWO1.

r-*~~i SET git - FP4A 1(4 #)1?) **** USE') ONLY foiR K4(2)n1 ON 3 ANt) NSP GREATER
T'4AN I

P IFLr) I (rf)LI10MNS 1-?* RIG.HT J41STIFIED)o FIELD 2' (COLUM4NS 3-49 RIGHT
.JSTIFTFOo FTC., (LEF(I'O, K=hNSP) (SEE CARD I Of' GROUP 2')

VNrQIFS IN TigrSF FIFLOS 4'SIPS IN4OIVIDUALLY CORRESPOND TO T14E ELF0MENTS AS
TIIFY A&4F SFLtC(TiOl FL4Qf T4F. TNERlMOO-NA04IC DATA (SEE DISCUSSION UNDER
'r.)t' IP 31-) ACCORnT'46 10 w4'FT'iF49~ FOR TmE FIRST STATION. THE ELEMENT IS

0 NojfT PRFSENT

I 'P'JFSFNT 00tF TO lOCA!. UNJECT!ON

PW~rFvFit nifF TO 11PSTP17 A" INJFCTI')N (NOT POsCIRLE AT FIRST STATION)

I o~f5SFNY Fw1io T~r !E0;FT GAS

16
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CAMn A. FoPMAT(FIO.4) ***** USEn ONLY FOR KR(2)aO **O*e

FIFLn I (COLIIMNS 1-10), rW

rIQST GW.SS FOR FNTHALPY OF THE GAS Al IHE WALL. RTU/LR

tigflIP 10 THIS CARfn O•P'1 Nor USED IN THE PRLSENT VERSION OF THE PROGRAM

GPOUP It ELE.4FNTAt nATA (CALLED FROM INPUT)
**** SKIP THIS GOWUP FOIl KR(12)u] OR 6 OR FOR KR11)wj OR 3 **'.

--------------------------- ----------------------------------------------------------

CARM 1, FOQMAT(13.FT.0,7F10.4) **** USED ONLY FOR KR(12)=092959 OR 7

FTELO I (COLUIMNIS 1-3, wIHr-JUSTIFIE). IS

NU4•IFP OF ELEMFNTS IN THF SYSTEM INCLUDING ELECTRONS IF CONSIDERED ((HIS
1MNTQY NTLL PC' T4F SAME AS CARD I OF GROUP a (EXCEPI FOR THE DIFFERENT
* UQM4T) FflQ SYS T FMS NOT CONTAINING LLECIRUNS HUT WILL RE ONE GREATER FOR
qYSTFMS CONTAINK1,; ELFCTRONS)

FIFLnq 7 AN() 3 (COLOIMN; 4-10,11-20) FFAR, FIrMOL

CONSTANTS IN INF CURVFFTT OF FF(J) IN TERMS OF MOLECULAR WEIGHT..

FF (.1)=(WrM(J)/FI rMOL)#*FFAR

FFAR ANn FTTMOL ARF PI* ;l.czj 1o HF 0.431 AND 23.4 IF Nn ENTRY IS MADE.

FIFL% -4o 4. ANn 6 (COLU4NS 21-30. 31-i0, 41-.0) RASMOL9 SIGMA, EPOVRK

THFSF VARIAHLFS OFFINE THF WEFFRENCE SPECIEf PROPERTIES FOR FF(J) (REF.
S), RASMOL IS THF MOL.ECULAR WFIGHi OF THE F.FERENCE SPECIES, SIGMA AND
FPOVRK &•F THF SPECIFS SIGMA A~n 'PSILON/K AS DEFINED RY REFERENCE 6
FOR THe CONVFNIFNCE OF THE USER* A TAdLL OF SIGMA AND FPOVRK RFPRODUCED
FifIm OF.FRENCF 6 IS INCLIrnfu AS APPENDIX I[ ro THIS MANUAL. STANDARD
VALFcS OFSCRIRFO IN Rt.FFPFNC" 5 ARE USED IF NO ENTRIES ARE MADE.

* I...
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FIFLf) 7 (C3)LIMNR 11-8nI) TF(N*I) US*liED. ONLY FOR KR(9) 2 WITH KR(1I)
30**

A8LATION TFmPp'RATIRE.q AROVf WHICH FQUILIBRIIJM CHAR REMOvAL RATE WILL BE
flETFiRMINFO). AELOW rg~j. TEMPERATLIRE, SUwFACE EGOILIBRIUM IS SUPPRESSED.
AUPTOATICALlY qF1TO If) n9o0 K IF NO ENTRY. AN A9RLATION IEMPERATURE M4UST

kC FP~rFPFfl HERE IF SIILWFACE CHEMISTRY IS TU HE CONSIDERFeI)

CAPns ?.1...9Jq (ONF FOR FACH ELFMFNT. SFE CARD Is FIELD I OF THIS GROUP),

rf)QMAT(T391A4vFQ#!97Fe~.3) ~**# USELi ONLY FOR KR(12)*O.2959 OR 7 *

F I FLO 1 (COLUIJMNS 1-3o RIGI4T-JUSTITIED)o KAI(K)

Arnmyr NOMPFR OF FLEVENT (99 FOR~ FLECTRON). CARnS MUST RE ORDERlED WITH
THIS NIjmqRI asCFponlh.,e; ',TTH FLECTRON LAST (WHFN CONSIDERED)*

FIFLf) ?o (COLUMNS 4-IS) ATA(K)o AT8(K), ATC(K)

k MAMF OF FL FMFNT flISEr) FOR OOTPIIT ONLY).* FORI BEST LOOKING OUTPUTI, ELEM-
F*NTS WITH I OR 4 LETTF~kce~. IROP) SHOULD START IN I.MJJJNN 6, ELIMENTS
I17H4 S. 6o OR 7 1 FTI1rRS (egCARBON) SHOCLD START IN COLUMNO 5, AID

FLP'QFNTS WITH 8~ OR MORE L.ETTFRS e~. NITROGEN) SHOULD START IN COL. 4.

F I r.() I (COLUMNS 16-2'4)9 WAI(K)

ATOMIC VFTGHT OF ELEMENT

FIFLii 4 (COLUMrNS ?5~-3?) TK(Kol)
Amni):JT OF Fi.FMFNT IN tiOhINf)AWY-LAYFR EDGE GAS. SEE BELOW FOR UNITS.

FJFLL)S q To 10 (CIOLOIMNS, 11-40* 41-489 49-569 57-64o 65-7?. 73-80) TK(KJ)

AMOiN:T OF ELFMENT IN Py4POLY515 GAS AND CHAR FOR EACH~ OF THE THREE ALLOW-
AHLV mATFRIA(S. FiEl.)S G) ANT) A ARE FOR MATERIAL Is FIELDS 7 AND 8 FOR
MATFRIAL 29 ETC. NFGATTVF VAL'IFS ARE USED TO DESIGNATE RELATIVE MASSES
OF klyv4FNTS, WHffPF4S PO~tSITIVEj VALUES ARE U)SED TO UESIGNArE RELATIVE
NummFwS OF ATOMS. AS AN EXAmP.LF OF THE LATTER. THE ENTRIES FOR A SILICA
CHA'? roIII.o HE 1. FOR TIE ELEMENT S[LICON AND 2, FOR OXYGEN.
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6&okUP lp rIFFFIOSION FACTOR ('ATA (CALLEr) FROM INPUT)
SKIP THIS GROUP FOR KPC7)l (OR 3 OR FOR KRil2)m1 OR 6 OR IF IT
IS DES•JFr) ro USE THE MOLECULAR WEI6Ht APPROXIMArION FOR
DIFFUSION FACT3PS (SFE FIELDS 2 AND I nF CARD I OF GROUP 11).
ALWAYS-,KIP FOR KR('}81 OR 3. ****

--------------------------- w---------------------------------------------------- m---------------

CARO I FORNAT(I3) **** USED EONLY FOR KR(Q2)z}O P. 5 OR 7 AND THEN ONLY IF
IT IS DESIRED fU READ IN DIFFUSION FACTOR DATA FOR
ONE OR MORE SPECIES

FIFLf) I (COLUJMN'S 1-3. RAGHT-JUSTIFIEO) NFF

NUMRAFR OF MOLFCI'LFS FOP WHICH DIFFUSION FACTOR DATA ARF TO BE READ
(SEF FIFt.DS 2 ANID 3 OF CARD I OF GROUP II).

CArDS 2. 3*..oo AS RFOUIRED (DIFFUSION FACTOR DATA REQUESTFO BY CARD I OF
THIR GROUP ARE FNTFRED HERE 4 TO A CARD) FORHAT(4(2A4tE12.4*)
***** USFD ONLY FOR KR(12)}m0 2. 5 OR 7 AND THEN ONLY IF THE CON-

nITIONS OF CARD I OF THIS GROUP ARE MET *O*#

FIELDS 19 39 S. ANO 7 (COLUMNS I-R. 21-28. 41-4R, AND 61-68, RESPECTIVELY)
! •NFIA(J) AND NFIH(J) IN EACH FIELD

NAMF OF MOLFCULE Ai IT APPEARS IN COLUMNS 73-R0 ON FIRST CARD OF 3-CARD
THeRMODYNAMIC DATA SET FOR THE MOLECULE (SEE GROUP 13. CARDS 19 4, 7. o)

FIELDS P. 49 6, Ann 8 (COLUMNS 9-209 29-40s 49-60, AND 69-80 RESPFCTIVELY)
FFIN(J) TI FACH FIFLO

A SFT OF FF(J).AQE INCLUDOFD IN THE PROGRAM. IF ANY OF THESE ARE TO HE
rHANGFO. THE NEW VALUES FOR EACH OF THE SPECIES NAMED IN FIELDS 1.3,5
ETC. ARE EYTEPRD HERE UNDER. THE VARIA8LE NAME FFIN(J). rHEY ARE THEN
SORTED HY SPFr¢IF NAME AND ENTFRED INTO THE PROPER SLOTS IN THE FF(J)
ARRAY, THESE DIFFUSION FACTORS 4RE REFERENCED TO OXYGEN (02) OR OTHER
REFFENCE SPECIES INOIC4TED IN GROUP Ile TO OBTAIN ACCURATE VISCOSITY
CALroCl.ATIONS USE

FF(,J)=(STGrMA(J)*WT1 4(J)**.25*EFOVRK(J)**.O79S)/(SIGMAW(REF) WTO(REE)**o254EPnVRK(REF) *"0795)

I
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011UIIP 13 THFPM40CHFTrAt )ATA (.ALL.D FROM INPUT)
*u**, SKtP T,4t; PO()IJP FOR KR(12)Rl OR 6 OR KR(T)'] OR 3

THFRF ARE THRFr CARDS FOR EACH MOLECULAR, ATOMIC, COINDENSED, OR IONIC
SPFCTF., ih TOTA1A OF 70 SPECIES OF ALL TYPES ARE ALLOWED. THE NUMHER
nF ALI.OWARL.F C0N1FNS•Onr-PHASE MATERIALS OHTCH CAN HE SIMULTANEOUSLY
PPFSFNT IN A0Y SOLIJr.ONI9. 4. ANY.,NUMBER OF CONDENSED PHASE SPECIES
.AkN RE INCLU!)F,) IN THE "HERMOCHEMICAL DATA DECK. (NOTE... CONDENSED

qPFCIFS AREF RF(UIREO TN SURFACF EQUILIBRI.UM CALCULATIONS FOR CONSID-
FRATTON AS CANDIDATE SURFACE MATERIALS BUTARE NOT PRESENTLY CONSID-
ERFO AS CANDInATE. SPE•CIES WITHIN THE 'BOUNDARY LAYER). A $LANK CARD
AFTER HF. LAST SET CONCLUDES THE THERMOOYNAMTC DATA. THE ARRANGEMENT
OF THESE CARD SE1S IS OF CONSEQUENCE IN SO FAR AS IT DETERMINES THE
RASE SPECTFS UPON WHICH MASS BALANCES ARE PERFORMEDO, THE FIRST INDE-
PrPN)FNT SFT OF HASE SPECIES BEING SELECTED. SINGULAR MATRICES CAN RE-
,IJI T FROM CFRTAIN SETS OF THEORETICALLY ACCEPTABLE, ,BASE SPECIES DUE
Tn 401JNrl-nFF FRRORS.o FURIHERMORF. HASS RALANCES, ETC. FOR THE (NSP)TH
RASF qPE.rFS (SF CARD 1 OF GpOUP 2) IS OHTATNED BY DIFFERENCE.
THF9FFORFo THF F.I.Mk.NT RFPPF'E'I4FD BY THIS BASE SPECIES SHOULD BE
PPFSFNT IN APPPEC14SLE QUANTITIES THRUUGHOUT THE BOUNDARY LAYER.-

FOP 'XAMPL.F9 FOR ALATION IN. A[4 MOLECULAR NITROGEN IS A GOOD %HOICE
FOP THE (NSP)TH HASE SPECIES. ,FINALLY, THF ORDER OF THE. BASE SPECIES
fFTFRMINES THF iFACTANTS FOR KINETICS PROBLEMS (SEE GROUP 14. CARD 3)
F*XCVT FOP THFSE CONSTOERATIONSt ATOMIC, MOLFCULAR, AND CONDENSED
SPFCrFS C' AF ANRANIGED.IN i ANY ORDER. WHEN IONIZED FLOWS ARE CON-
SlnFwr,.i. THF-ATOMTCo MOLECULAR AND CUNDENSED SPECIES DATA MUST
APPEAk FIRSI AND RE FOLLOWED HY. FIRST, ELECTRON SPFCIES DATA, AND
THFN THE IONIC SPFCIFS,.DATA (WHICH CAN BE IN A,"NY,,ORnER). THE DATA
FnRMAT ACCEPTEn HY THE PROGRAM (I)ESCRiBED.BELOW) IS. AS GENERATED dY
THF AFROTHFPM TCDAIA PROGRAM ANt IS THE SAME AS THAT USED IN NAVWEPS
RFPORT 7043. THFPMOCHEMICAL OATA UECKS HAVE REEN GENERATED FOR ABOUT
Aon ;O•ECTFq, RASFn MOSTLY ON CURVE FITS OF JANAF DATA.

CAPns Io. 4. 79 .... ONE FOR FACH MOLECULE FORMAT(7(F3.GI3)v30X,2A4)
uISFI ONLY FOP KR(12)"O. 2# 5 O)R 7

FTF LD 1* , 3% So ... , ONE FOR EACH ELEMENT IN MOLECULE (COLUMNS 1-3, 7-9.
-l=ro *..)o ALPT(N) IN FACH FIELU

NU.UMRF4 nF ATOMS (OF ATOMIC NUMBFR GIVEN IN SUBSEOUENT FIELD) IN A
M4OLFCULF OF THIS SPECIES. IF FIELU ONE IS ZERO THIS CARD IS PRESUMED
TO RE THF END OF THtE THERMODYNAMIC DATA.

FIELDS 2s 49 6. ... ,O NF FOR EACH ELEMENT IN MOLECULE (COLUMNS 4-6,

10-i•? 16-18R ... )0 JAT(N) IN EACH FIELD

ATOMIC NUJMRERS OF ELFMFPJTS IN MOLECULES (LISTED IN ASCENDING SEQUENCE).

I AST FIFLn (COLLI•HS 71-Rn)

MOLFCIPLAP DESIGNATION (e.g., S102) FOR OUTPUT AND AS IDENTIFIER FOR
rIFFuSION FACTOR DATA,
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CARDS ?o So 49 *.oo ONE FOR EAC04 1OLECULE FnRMAT(AEC9o.66X#F6eOIj)
@00** 05FD ONLY FORQ KR(12Iufl 2. 5 OR 7 O*

FIELD I Mfttl"NWS 1-9)v RA(J)

MEAT nF FORMAT ION OF NL)LFCULf AT 298 t)EG 9 FROM JANAF RASE STATE
(ELFVFNTS IN MOST NATURAL FORM AT 296 DEG. K~t CAL/MOLE.

FIELDS 2-6 (COLUMNIS Ifl-18. 19-2?. 28-36v 37-4bi, ANt) 46-S4), CH(JOI)s
RC(J.I)oRO(Jq1)9REfJ.I) * RF(Jol)

CONSTANTS APPVEOPR)ATF TO LONIER TFMPERATU.RE QAP0GE OF TW.RMOOY4AMIC DATA,
TAK[Nfv F?. Fie .,,o AS FIELDS Po 39 ETC.. THE Ct'RE FITS ARE AS FOLLOWS
41T94 T IN flFG go H IN CAL/mOLE. AND S IN CAL/MOLE DEG K.

"PWAT CAPACYTY. C~zF3#F4*T*FSlT*02

FNTHI4IPV. H-H?QV?,F7F3e(T-3flOO)*0.5F4*(T02-300O002)

ENTROPY, SsF6.FIO*t.N' /10O0) F4*(1-3O00)-0.5*FS*(1/T**2-1/3000002)

It rfI~ft) ? (CnLlhMN5 fA16A)9 TU(JoI)

LJPPVM t.1MT OF lnwfk rEMiPERATURF RANGE IN DEG K. (FOR CONOENSED-PHASE

MATFPIALS VH!CH '4ELf, Ir IS APPROPRIATE TO USE WELT TEMPERATURES).

FIELD A (COLUmIN 67)9 NK'HAMI

I SIGNIFIES GASEOtJS SPFCIES

? 9TGMTFIFS S ID 10 cPErIFS

'I SfGl4TIFff; LIO)UlO SPVFCI'S

CARD)S 33 6. 9. .. k FO&.Ro FACM MOLECULE FO0lMAT(6f9s6,6)(,F6*0vII)
@0*0. lIJ.%EO ONLY FOR XR(IIu0. 2s S OR 7***

FIFLOS* 1-4 (COLUMNS 1-67)

SAWF AS CARDS ?* '%. At .... 9 EXCEPT USE CONSTANTS FORt UPPfR 1'EMIPERATuRf
CAW~ A~n r~lX0 7 IS T'.r FAIL TFMPEUArUIRE OF THIS SPECIES AS A SURFACIE.

LAST CA~n .... AS MfNTII1'qII PR~EVfIOUSLY* A BLANK cmon IS USEI) TO SIGNIFY THEf

f'4n OiF T 4w aoC b~f"I4IAL nAra
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CGQ''JO 14 5,IIuFA(f WItvVTIC 'IArA (CALLEn FROM INPUT)
**** SKIP' 1'4S (,.OIUP FORl KP(12)aOI. OR 2 OR KH(7) I OR 3 'O**
---- --- ------- --- m ---- --- --- m - ----------------------- -

RFArT!OM:S nr T'HF S1llIFACF MATERIALS WITH ADJACENT kjOUNflARY LAYER GASES
CAN RE i(TNETICALI.Y CONTROLLED ACCORDING TO AN ARRHENIUS TYPE RELATION.
FOR FXAWPLEo IN' IHF QFArTIDN

** 4 /? 0? CO)

TIV MASS Flu OX F1AT~ond 1;

-X*x ?K Zie(3K(1.9869*T))*P 2 -~)X

WHFRF SC CAPRON MASS FLUJ(
rN CARRON MOLECULAR WEIGH4T

KI a PRF-EX(POPJENTIAL FACTOR
EAK' ACTMIJiON ENERGY
T c rF'4PERATUPF
03 z PAPTIAL PRESSURE OF THE SUJRSCRIPTED SPECIES

rsF EEK = 4EACTION ORDER
rFFCONSTANIS AlJU FACTORWS ARE INP'UT OiN IHE CARDS nESCRISED BELOW,

rtJPTHW ~ITSCIISSIUV OF KINETIC MODELS FOR ARLATION CAN BE FOUND IN
QFFFRF.NCF 7s FOR FXAMPLE-

CARIn I- FOLW4AT(II)

FTF!', I CrOL1114NS 1-39kTb,4T JUSTIFIED),4 MT

U4IJ4'FP OF ETNFTtCALt.Y CnNTROLL~n REACTIONS TO BE CONSIDERED. IF TWO
PPORIEM-, ARE ST*CKF") rOOGETI*. SEPARATED RY A COMMA (SEE CARD I OF LAST
r.W01IP) AN)) TV THF FII4SI IS A KINETICS PROBLEM AND THE SECOND IS TO BE
FOUTI1TH&PILM9 714p, FflR T'4 SECUNfl, K!N~rICS MUST RE TURNED CFF USING

K~f1)uSb n 7 AND Mr=5.

CA~r)q ;1e9.. ONF FOW FACH KINFrICALLY CONTROLLED REACTION* FORMAT(8E10.4)

FIFLI I (COLJ.*NS 1-10)9 FKF(N)

9RF-FXPfnMENTIAL FAC1fl0 FOR SLiRFACF MASS IiALANCES IN Ld-MOLES Of REACTANT

OfQFT** ry.PFP VFONV.
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FI•LO P (COLUMNS I1-2n), EAAK(N)

ACTIVATION ENFRGY FOP THE FORWARD REACTION IN CALORIES PER GRAM-MOLE

FIFLD I (COLIOMNS ?1-30). EXK(N)

REACTION EXPO*NENT. THE DRIVING POTENTIAL AS OBTAINED FROM THE REACTION
STOTCHIOMETRV IS RAIEDI) TO THIS POWER IN EVALUATING THF REACTION RATE,
FXK a lo. Ii RFCOMW4MNt)Eo.

CARDS 396.9o... ONE FOR r'ACH KINCTirALLY CONTROLLED REACTION. FORMAT(BEI0.4)

FIeLDSS 1*293,.oot ONF. FOP EACH BASE SPECIES (COLUMNS I-IOlI-209o...)o
RMUfKoN)

STi)TCHjOMtTRT(, COFFFIFCIFNTS ON REACTANTS. IN THE PRESFNT FORMULATION
ONLY A.AF SPFCIFS KAY ARF USED AS REACTANTS. THUS SOME CARE MUST BE
UJSE1 INJ FSTARLISI:!Ntj THF ORDER OF GROUP 13.

CAFDS 49,1,0ooo. ONF FOW FACH KINFTICALLY CONTROLLFn REACTION.
FORMAT (ARF 0.4)

FIFLDS 1*o?,39... ONF FOR FACH BASE SPECIES (COLUMNS 1-101|--20....),
PAIJ (Ko N)

STOTCHIOMETRYC CokFFICIENTS ON THE PROOUCTS. OR ON THEIR EOUILItRIUM
RASV SPECIES FOUIVALrNTq IF THEY ARE NUT BASE SPECIES. FOR EXAMPLE IF
THE qASF SPEC IFS ARF CO. H20O H•. AND C* FOR A SYSTEM WHERE C' IS THE
ONLY ISO .ATFn (NON.OilTLIRRIUM) SPECIESs A REACTION WRITTEN AS

H2 0 ic* a C2H2

COULD E00I[VALENTI.Y RBE WRITTEN

H2 * xC' - ?CO # 3H? - ZH20

AND THIS IS THE MANNFR TIN WHICH THE PRODUCT COEFFICIENTS WOULD BE INPUT.
THIS FQUIVALENT Ot.PRFSENTATION CAN NOT BE USED FOR REACTANTS.

,2 -* ¾



AFfL-TR-69-114, Vol I (C1pp.)

GROUP 15 STREANWISE DISTRIBUTIONS FOR EODE CONDITIONS ICALLEO FROM REFCGN?
-- f--- ----- - - --------- b-

CARO SET Is FOAIAT(SE10.) to*** USED ONLY FOR KR(:i)u ****'

FIELD I (COLUMNS 1-109) FIELU 2 (COLUMNS 11-20)• TC*# 8 TO A CARD9
DSIP(L0t LuIvNS ISC.E CARD J OF GOUP 3)

DECREASE IN EDGE ENTROPY FWM PREV&OUS STATION T0 CURRENT STATION*
CAL/GM 0(0 K (THL STAGNATION POINT ENTROPY IS COMPUTED BY THE PROGRAM.
OSIP IS USED TO OECREMNT THE ENTROPY AT DOWNSTREAM STATIONS TO TAKE
INTO ACCOUNT SHOCK CURVATURE, OSD19( SHOULu E SET EQUAL TO Z(ROd

CARD 29 FORMAT (I29,Eo5.7E14s5 *0*0*o USED ONLY FOR KR(S) a 293 OR4 4***o

FIELD I-S (COLUMN 1-Z, 3'-109 11-20 21-349 31-40) NEN, UtNF, RHOXNV.
"tINFo PINF

WEN NUMBER Of ENTROPY OR SHOCK LAYEH POINTS (MAXIMUM Of 20)

**UINJ FREE STREAM VELOCITY, FT/SEC

**RHOINF FREE STREAM UENSiTY9 LS/F13

*HIiN FREE STREAM ENTHALPY. 8TUJLU

*PINF STATIC PRESSURE* ATMOSPMEIRS

* ENTRY REGUIRED IF FREE STREAM STREAM FUNCTION POSITION GIVEN
E ENTRY REQUIRED) IF ENTROPY UATA GIVl•N IN TERMS OF SHOCK ANGLE

(SEE CARD SET 3 AND 4)

CARD SET 3. FORMAT 4AI9Ef9491E10s4/SEI@.4) 040*00 LSED ONLY IF KR(S) *

2.3 OR 4 AND NEN > 0

F'IELD I (COLUMN 1) IRED,

ALPHAbLriC CNARACTERi DESCRIPTIVE Of DATA IN SUMSEQUENT FIELS

I FREE STREAM STREAM FWNCTION POSITION IN INCMES (NO'IMAL TO
CENT ERiL NE)

F FREE STREAM PTREAM FVNCTION POSITION IN FEET (NORMAL TO
CENTERLI•E)

dL.NK SlUkAM FUNCTIUN VALUE IN L.B/SEC/RAD Fi* AAISYNW14IC
BOODIES OR L8/SEC/FT FC'X PLANOR WbUIES

FIELOS 29.3 ... NENl (COLUMNS Im-i, 11-o0. ZI-30 (IC. 6 TO A CARD)
SFi). i| 1=NEN

VIERE THE SF AEr AS D.SC-1wU)O ABOVE
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(ARn SF! 4. FORMAT fAl. 9.oA.7El0.A/RElO0.4) *o** USED ONLY IF
* ~KOM5 N793 OP 4

FI.LO I (AfLUM*N 1) JiD

ALP"AAFTIC CHARACTI:, OtESCcIPTIVF OF DATA IN SUBSEaUE4NT FIELDS:

I) HSW4CK AfbLE* IN DEGREES
R $1O4tK ANGVLF* IN WADIANS
RLAN• EeITROPY (0TU/LB OfG RI NELATIVE TO CENTLINE VALUE

*THE %4oc" A4C4.E IS oEFINEO RELATIVE TO THE CENTERI'. E.

FIFLOS ?.?,I .. NNI (COIMNWS 2-10, 11-?0, 21-30, ETC 8 TO A CARO0
cq(fl. flomlck

S4trE TH. CS ARE AS DESCPIBEO AHOVE9 CORRESPONUING TO STREAM FUNCTION
OATA OF CARP SET 3. IF NEN ENTERED AS ZERO ON CARO 29 MEN SET TO
IUM•E[R OF STATIONS AN) STREAM FUNCTIONS CORRESPO-43 TO ROKAP VALUES OF
CARn SET 2 OF GpOUP ;.

CARO SET q. FORMAT (SE1.4) *'*** USED ONLY IF KR(S) 3 4

FTFLDq 1.29 ... NF,

TOTat EiTt4ALPYt RTU/LR, OFLATIVF TO CENTERLINE VALUE CORRESPONODIG
VT(, STREAM FUNCr4~Iv n4TA OF CARD SET 3.

CAR•) 6. FORMAT(l?) ****e USED ONLY IF CARD S(T I OR 2 IS 0SED *oO

FIFLD 1 (COLUMNS I-?, RIGHT-)USTIFIED). [OSIP

tTrR wHFN OATA ,RVF (CARO SET I TO S) IS To BE UPDATED VHERE ITEM IS
INOFE Oh T!HE (00i SURCASI' UE HLANK CARD IF DATA IS TO RERAXN UNCHANGED
FEW ALL RIW•A!NLN( TIMf% OR IF NO MORE TIMES ARE TO BE CONSIDERED.

CAn SET 7. FfPAT(RIAE0.4)

FIFLD I (CO.UMNS I-10), FIELD Z (COLUMNS 11-20), ETC.* 8 TO A CARO,
PR•.(0L Lu"|NS ISEE CARO I OF GROUP 3)

RATIO Of LOCAL STATIC TO STAGNATION PRESSURE. IN ADDITION 10 DEFINING
THE LMAL PWSSU~ft T0I4 nATA IS USED TO FORM THE LOCAL VELOCITY C*EAD*
lENT £1 THE STAGNATION POINT AND OT),gEW WOY STATIONS. DUE TO TIE SENSI-
TIVITY Of To* PR•(i"A T THET VELOCITY GRADIENT IN THE STAG(NATION REDION*
Two cPrIOI• Nm&v pCE' INCnRPORATEf TO ALLOY A SMOOTI•ER VELOCITY GRADIENT
rIST9IR(JTIrN. TWIN Ir- TYUICALLY O4TAINtO BY IIFAD16 NUWIIEWS FROM A SET
tw CkIrVF; FOe rXA.bLF. TME VARIOUS OPTIONS ARf CONTROLLED BY THE'
!NTRIFS IN TofS POLSSO.OTV TAdtE A•') THE EFFECrIVE 4OSE POIUS ENTRY
IM8(KWJ9 S CAQf I. I'IrL• 2).
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1) P1W (1) IS REAj; IN BUilT RNOSE IS NUT

THE INPUT PRFSL.5PES ARE CURVE FITTED AND PRESSURE AND VELOCITY
GRAnTFNTS ARE EVALUATED DIRECILY FROM THE RESULTING CURVE,

>) PPF(l) ANq RN0SE ROTH REArD IN*

STAGmATIGm POINT VELOCITY GRADIENT EVALUATED FROM

rntIEC; = I./RNI•SF*SQRT(2"elPE/RHOE*-32*174e•|116')

"1) PRV(J) NOT Rý.AU TN, AMC .•," ORE NOT READ' IN FOR AN ARBITRARY
hNOlMWO' OF STATIONSe

IN THIS S NSTANCTI " P E VELOCITY GRADIENT IS ASSUTNFOTO BE LINEAR
ANOD A NEWTNIAN PRESSURE OISIRIHUTION FOR SMALL SIR IS ASSUMED
AT THOSE STATIONS FOR WH(CH NO PRESSURE IS INPUT, FIRST) AN
.FFECTIVF NOSF RADIUS, RNOSF, IF COMPUTEA FROM THE FURST NONWERO
PRESSURE FNI'RY FROM ]HE RELATION

RNOSEIC_ = S(L)/SQRT(I-PIE.(L))

THE STAGHNATION POIINT VELOCITY GRADIENT IS THEN FOUID AS IN
USE pIlA N ?P) AIFWF, PREMSSUR FOR STATlON LL LESS THAN L IS FOUND

i PRPtUL) 1. - (S(LI.I/RNf)SE)**?

i ~ ~CAPO A* FOP•MAT(T?) ***** 111;r') ONLY IF CARD. SET 3 IS USED e~

iFIFLO I (C01-11M.N; 1-Pt RIr•H(-J4.JSTIFIE0) q [PRE

S~TTFm WHril, PRF IS TO w: UPOATED k%4FRE IT'EM IS INDEX ON TIME ('59 SUBCASE)
S~~IISF RI ANK CA•RD fF" PRF 11; TO REMAIN UNC.HANGED FOR ALL REMAINING TIMES OR

IF NO Ml)WE TIMES ARE It' BE CONSIDERED.

CARD SFr 9q FnRAAT(RPFl.4)

FIFLO ) (COLUMNS I-1U)9 FIFLU 2 (COLUMNS 11-20), ETC., 8 TO A CARD,
1fADR(L), L-ul.NS (SEE CARl) 3 OF GROUP 3)

PATIO OF LOCAL To SfAGNATION POINT INCIDENT RADIATION. THIS INFORMATION
IS 'JSF') ONLY FOP oR(Q) DR KR9 OF 4. INPUT BL&JKS INTO THIS FIELD FOR
OTHFP TYPES OF POOHLFMS.

CARD 10. FI)RMAT(T?)

FIFLO 1 (COLIJPNS 1-2, RIAHT-JUSTIFIFO), .RAI)

ITEM WHEN RAOR It Tl 8K UPDATED WHERE ITEM IS INDEX ON TIME (OR SUBCASE)

L1SF PLANK CAPD IF RAi)R I; TO REMAIN UNCMAN(;ED FOR ALL REMAINING TIMES OR
IF N,• MnR.F TIMES AI9F TO HE CONSIDERED.
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GRoUlP 16 S;TREANWISE OrtSTWIRUTTONS FOR INPUT WALL CONDITIONS
* ~(CALLEL) FROM RETECON)

CARn SET It FORMA7(RFI~o4) *** USED ONLY FOR KQ(11)u1 AND KR(9)wO,1, OR 2 *

FIELD I (COLUMNS 1-10), FIELU 2 (COLUMNS 11-20)9 ETCv.. 8 TO A CARD,

'4W(Lo1), g'w1,NS (SEE CARO 3 OF GROUP 3)

FNT14ALPY OF T.HF (AAS Ar THE WALL, HTU/LR

CA~l) Po FORMAT(I?) ***** LJSFO ONLY IF CAROi SET I IS USED

FIFLOI) (COLUMINS I-?* RfrHTmJIIlSTTFIEI,)9 LHW

ITEM wHFN HW IS To F U.DOATEO WHERE ITEM IS INDEX ON TIME (OR SUBCASE).
luSF HI1ANK CARD IF HW IS TO REMAIN UNCHANGE.D FOR ALL REMAJINING TIMES OR
IF NO MO'RE TIMES AIPE TO RE CoNSIDERED.

CARn SET It F0RWAr(8klO.4) ***** USFD ONLY IF KR(11)n0 AND KR(9)=0.1. OR 29
IF I(R(9)=3 OR IF ANY OF THE KR9w2 OR 3 *~

* FIFLfl 1 (COLUMNS 1-10)9 FIFLD ? (COLUMNS 11-20)9 ETC., 8 TO A CARDi,
TW(Lol)o L=1,NS (SEE CARD 3 OF GROUP 3)

WALt Trk4PERAT(IIF, f)FC R

CARn 4s FlRmATfT?) *4*** UcF11 ONLY IF CARD SET 3 IS USED *O

FTFLD I (COUMNS 1-2, RIG'sT-JU~STIFIED)s Irw

ITEM WHFN Ti IS, ro bE UPOATED WHEfRE ITEM IS INDEX ON TIME (OR SUBCASE).
USE RIANK CARD Tr- 1W 1c TO kF'4AIN UNCHANGED FOR ALL REMAINING TIMES OR
IF N1) MOPE TIMES A14E TO BE CONSTDEREU.

CARn SET 5. FORMAT(PF1O.4) ***** USED ONLY FOk KR(9?=O AND KR(11)=O OR 1I*

FIELn I (COLUMNS 1-10)9 FIELD 2 (COLUMNS 11-20)9 ETC.. 8 TO A CARD,
FW(Lgl)o z.J (SEE CARD 3 OF GROUP 3)

WALL SfREAM-FUINCTION (PiFroATIVFi FOR MASS ADDITION)
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CARt) $• I.ORMAT(1?) 1.4SF IASF') ONLY IF CARD SET 5 IS USED ***9*

FIFLf I (COILIMNS, 1-?, 4TGH1-JUST!FIED), IFW

ITFM wHeN FW I in1 RF UPDATED WHERE ITEM IS INDEX ON TIME (OR SIDBCASE),
11SE RlANK CARD IF Fw IS TO REMAIN UNCHANGED FOR ALL REMAINING TIMES OR
IF il4 MORF TTMFS ARF Ti) HF CONSI')ERED.

CARn S•T 79 FOPMAT(AFIO.4) *.*** USF) ONLY FOR KR(9)gl AND KR(11)0O OR I *ee

FiFi.n I (COLUMNS 1-10), FIELD 2 (COLUMNS li-20)t ETC., 8 TO A CARD,
RHOVW(Lt]). L=INS (SEE CARD 3 OF GROUP 3)

TOTAL MASS FLUX AT THE WALL (LB/SEC F12 0 DIMENSIONLESS FOR KR(8)UO OR
I* QF-PFCTTVFLY, POSITIVF FOR MASS INJFCTION)

CARl) R, FOWMAT(I.) ***** USED ONLY IF CAR() SET 7 IS USED *ee~

FIFLD I (COLUMNS ]'-P. RIGHT-JIJSTIFIEO), IRHOVW

11E4 WHFNI RHIIVW IS Tn HF I'PUATFP WHERE ITEM IS INDEX ON TIME (OR
'3URCASE). UJSF HLANK CARD IF RHOVW IS 70 REMAIN UNCHANGED FOR ALL RE-
'AINTNG TIMES OR IF NO MOPE IM.FS ARE ro BE CONSIDERED.

CAR') SET 9. F0RPmT(8FIO.4) *.** USED ONLY FUR KR(7)-O OR 2. KP(9)-0 OR 1,
AND KR(I)-0 OR 1.

FIFL) I (COLUMNS 1-10), FIELD 2 (COLUMNS 11-20), ETC., 8 TO A CARD,

O0 K=1INSPMI SPW(KtLI), Lu1.NS NSPMlwNSP-I (SEE CARD I OF GROUP
? ANI) CARD) 3 OF GROUP 3)

WALL. FLEMENTAL MASS FPACTION5 IN THE SAME ORDER THAT THEY ARE SELECTED
FROM THE THERMODYNAMIC DATA !S.F DISCUSSION UNDER GROUP 13)

CARD 10, FORMAT(I?) *•*** USFD ONLY IF CARD SET Q IS USED **E*

FIFLD I (COLUMNS 1-2, PIGHT-.JUSTTFIEO), ISPW

ITEM WHFN THE SPW ARF ro BE VPOATFD WHERE ITEM IS INDEX ON TIME (OR SUB-
CASF). USF Rl-ANK CARD IF THE SPW ARE TO REMAIN UNCHA'NGED FOR ALL RE-
MAINING TIMFS OR IF NO MORE TIVFS ARE ro BE CONSIUERED.

CARD SET Ile FORMAT(RFIO.4) *•** USED ONLY FOR KR(7)"O OR 2 WITH KR(9)02 AND
fP(I1=)O,1, OR 29 OFP WITH ANY OF THE KR9"2

FIELD I (COLUMNS 1-1.), FIELD 2 (COLUMNS 11-20), ETC., 8 TO A CARD,
DO N=9!3 FLUAJ(N.l ,1), L=1,NS (SEE CARD 3 OF GROUP 3)
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WALL. MASS FLUXFS OF BOUNDARY LAYER EDGE GAS. PYROLYSIS GAS, AND CHAR9
RESPFCTTVELY (SFE GROUP II, CARDS 2939 ,.., FIELD 4), LB/SEC FT2 OR
nIMFNSIONLESS FOR KR(8) v 0 OR I1 RESPECTIVELY* POSITIVE FOR MASS
INJFCTION WHFN KR(8) a A AND NEGATIVE FUR MASS INJECTION WHEN KR(8)ul.
READ IN ALL FnAF GAS VALUES, THEN S1Ak'T PYROLYSIS GAS VALUES ON A NEW
CARn ANO) READ ALI. PYPOLYSIS GAS VALUES9, EC.

CARD 12 FORMAT(I?) O*** USED ONLY IF CARD SET 11 IS USED *De*

FIF1.O I (rOLIIMNS 1-2o RIGHT-JIUSTIFIED), IFLUXJ

ITEM WHFN THE FLUXJ ARE TO 6E UPDATED WHERE ITEM IS INDEX ON TIME (OR
S'JHCASE). USE BLANK CARD IF THF FLUXJ ARE TO REMAIN UNCHANGED FOR ALL
REMAINING TIMES OR IF ND MORE TIMES ARE TO BF CONSIDERFD,

GROUPS 17,1841.9, ... , (13*NITEM) SEE CARD 1 OF GROUP 3 (CALLED FROM REFCON)

f PDATING INFORpMATION FOR STRFAMWISE DISTRIBUTIONS OF EDGE AND
WALL COND)ITIO)NS FOR TIMES 12,,3, ,,., NITEM-I. NO ADDITIONAL INFOR-
MATION AFTFR GROUP jA IS REQUI0RED FOR NITEM 1 I OR IF CARDS 2,46,....
OF 6(ROUPS ]5 AND) 16 ARe ALL BLANK. DATA ARE SUPPLTED FOR EACH SET
AND ONLY EACH SEF OF STREAMWISE INFORMAT!ON FOR WHICH THE CURRENT
TTME HAS 8FEN DESTGNATED IN A PREVIOUS GROUP (E.G. CONSIDER TW AT
TIME 4 (GROUP 19). TW DATA (I.E., CARD SET 3 AND CARD 4 OF GROUP 16
WOULD BE REQUIRED IF A 4 HAS APPEARED IN CARD 4 OF GROUP 18*17 OR 16)
ALL DATA REQUIRED AT TIME 2 (IF ANY) ARE SUPPLIED. FIRST (GROUP 17)9
THEN FOR TIME 3 (GROUP 18), TIME 4 (GROUP 19), ETC. FOR EACH TIME,
THESE DATA ARE SUPPLIED IN THE SAME ORDER AS LISTED UNDER GROUPS 15
AND 16. FORMATS ARE THE SAME AS IN GROUPS 15 AND 16. IN PARTICULAR,
IT SHOULD RF NOTFn THAT EACH ODD-NUMBERED CARD MUST BE FOLLOWED BY
THE APPROPRIATE FVEN-NUMHFREf) CARD SIGNIFYING FOR WHAO TIME (IF ANY)
nATA OF THIS SAME TYPE IS TO RE UPDATED AGAIN.

LAST GROUP (CALLED FROM RLIMP)

CARD 1 FORMAT(AT)

FIFLO) I !COLUMN I), JAST

THE PURP(SF OF THIS ENTRY I5 TO PERMIT A TEST ON WHETHER OR NOT A NEW
CASF IS TO FOI.LOW. IN THF EVENT A CASE DOES NOT CONVERGE IN THE ALLOTTED
NUMRFR OF ITERATIONS. ANY REMAINING CARDS FOR THAT CASE ARE READ AND
THFN IGNORED UNTIL A COMMA (,) OR A PERIOD (.) IS ENCOUNTERED IN
COLUMN 1. A COMMA SIGNIFIES ANOTHER CASE, WHILE A PERIOD
SIGNIFIES THAT THERE ARF NO CASES TO FOLLOW.
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sEC~rIOy Ii

FORTRAN VARIABLES LIST

The revised Fortran Variables5 List is contained in this section.
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FOPTRAN VARIABLES LIST

ATNoNN1 ERROR COEFFICIENT ARRAY IN CHEMISTRY SOLUTIONt N PERTAINS C EOTCOM
TO EQUATION WHEREAS NN PFRTAINS TO VARIABLE*

AA PRODUCT OF PRESSURE TIMES MOLECULAR WEJGHT. C EQICOM

AAA DEFUNCT VARIABLE. SET TO UNITY. C EOPCOM

AR LOCALLY DEFINED VARIABLE L SLOPQ

ARR LOCALLY DEFINED VARIABLE L SLOPO

ARER ABSOLUTE VALUE OF RATIO OF A MASS BALANCE ERROR TO LARGEST L MATER
TERM IN THAT tfASS BALANCE.

ABSVA AnSOLUTE VALUE OF CONTRIBUTION OF A SPCIES TO A MASS L MATER
BALANCE.

ARX ABSOLUTE VALIJF OF LOG CORRECTION ON TEMPERATURE. L CRECT

AC LOCALLY I)UFINEO VARIABLE L SLOPO

ArC LOCALLY OFFINED VARIABLE L SLOPO

ACH MACH NUMBER L OUTPUT

ADIIM COEFFICIENT IN SURFACE KINETIr LATION FOR MATFRIAL BEING C CRBCOM
CONSIDERFD UNDER M(R(9) : 5 OR ,EE INPUT INSTRUCTIONS).

AF LOCALLY nEFINEU VAPIABLE L TRMBL

ALF 0)KNIVATIVF OF LOG MOLECULAR WEIGHI WITH RESPECT TO LOG L EOUIL
TEMPERATURE AT CONSTANT PRESSURE.

ALP(K) INPUT MASS QUANTITY OF ELEMENTS, EQ(25) OF NASA CR-1064. C EQTCOM

ALPH NORMALIZING PARAMETER FOR BOUNDARY LAYER NORMAL COORDINATE, C VARCOM
SEE EO. (33) OF NASA CR-1062,

ALPHD 1I*ALPH + D2*HALPH WHERE Di ANU U2 ARE UEFINED RY EG(88) C HISCOM
OR (89) OF NASA CR-1062.

ALPT(N) NUMBER OF ATOMS OF AN ELEMENT WITH ATOMIC NUMBER JAT(N) IN L INPUT
A SPECIES.

ALSO ALPH**? L FIRSTG
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AM(NNN) COEFFICIENTS IN THE MATRIX DEFINED AS (BNL) IN EQ(150) C NONCOM
OF NASA CD-1062*

AMOA ALPHANUMerIC VARIABLE, FIRST OF Two PORTIONS OF SPECIES L INPUT
NAMF.

AMOR ALPHANUM-P.C VARIABLE, SECOND OF TWO PORTIONS OF SPECIES L INPUT
NAMe.

.AMUs VN(J) * WTMII)/(FF(J) * (WOZ-VN(J) * FF(J) * WD?)) SUMMED L PROPS
OVER ALL iPt'CIES N *.

APE(N.oN) N AVF.n APQAY A(N*NN) DURING IVERSION. L EQUIL

AR WFIGHTINki FACTOR IN LINEARIZING EQUILIBRIUM ASPECT OF KINET L KINET
TCALI.Y CnNTRO.LEDk MASS BALANCE.

AREA AREA PFR UNIT MASS FLOW DURING EXPANSION. L EQUIL

ARPH ELEMFNTAL MASS FRACTION OF ATOM. L EQUIL

ARPHM MAXIMUM CONTRIRUTION TO CALCULATION OF AN ARPH. L EQUIL

ASTAR A* USED IN TRANSPORT PROPERTIES L PROPS

ASh FIRST FOOP CHARACTFRS OF ALPHAMERIC NAME OF ASSIGNED C CRRCOM
SURFACE SPFCIFS

ATA(K) ALPHANUMFRIC VARIAFILEs FIRST OF THREE PORTIONS OF ELEMENT C EQPCOM
NAMF,

ATf(K) ALPHANUMFPTC VARIABLE, SECOND OF THREE PORTIONS OF ELEMENT C EQPCOM
NAMF.

ATC(K) ALPHANUMFRIC VARTABLE, THIRD OF THREE PORTIONS OF ELEMENT C EOPCOM
NAME.

ATEMP AHSOLUTE VALUE OF DTEMP L NONCER

H(N) ERRORS ('SFn WITH COEFFICIENTS TO YIELD CORRECTIONS C EQTCOM
TN CHMISTRY ITERATIONS, IDENTICAL TO BR..

HINT ARRAY OF rON'TANTS DEFINFD IN BLIMP* IDENTICAL TO 88*. C INTCOM

HI SAVED VALIF OF B(1) DURING INVERSION. FOUALS SURFACE L EOUIL
FOUTLIRPIIM FRROP FOR THAT OPTION.

81(T) f)SQ(l-l)/6, C ETACOM

B711) )SQ (I - ) /'4 C ETACOM

13AI(NNN) O4ATRIX (RLFF) DEFiNED 8Y FIGURE (3) OF NASA CR-1062 C ETACOM
PPE04JLIIPLIED tBY INVERSE OF (ALFF).
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dA?(N"tW11 mATRj9 (RII*4) OR (liLIKKj OFFINEL) dY FIGiURF (3) OF NASA C ETACOM
rW 106? P&QF~ltsTYPLIfO, RY INVERSE OF (*11*41 OR( (ALlKK)o
4fSPFCrl~vL V,

NASMOt VlLFCULAR WEIG.HT OF REFERFNCE SPtCIFS IN ofFFUSTON FACTOR C EOTCOM
CALCULAT TANS

.Iflum CEFFICJIN IN SUIRFACE KINE~TIC IffLArjON FOR 14ATFRIAL BEING C CRSCOM

CnNSjnFREn UNDER1 KQ(9) a 5 Ok 6 (SEE INPUT INSTRUCTIONS).

OFTA RETA#4 11. C HISCOM

tJETAM(L STRFAm~eISF PQFSSIJRF GPADIENT PARAMETER DEFINED RY EO(S3) C HISCOM
OF NASA CR-b0AP.

taFTH 0FRIVATIVF OF LOA MOLECULAR WEIGH4T WITH RESPECT TO LOG L EQUIL
PRESSURE AT CONSTANT TE'4PERATIJHE,

HF LOCALLY OFFINFI) VARIAIHLE L TRM8L

fatp NOMINAL.LY 7ERns qrT In 1. TO PI*vENT PREMATURE CONVERGENCE L NONCER

* 310w RI.OWTN(; PaA4AqTFP 8.ASýFf ON GAS MASS FLUX GIVEN RY C OUTCOM
RHOVW(TS*I)/(Cl * CH).

RLOWCM rIIAR FLUX NOPMAL T7Fn H4y gFAT TRANSFER COFFFICIENT L UUTPUT

"3InWPG PYROLYSIS GAS FLUX NORM41-17ED OY HIEAT TRANSFER COEFFICIENT L OUTPUT

BLQEOV VARfARLE FQUIVALFNCED TO RLGCOM FOR DUMPING PURPOSES L DU04CDM

fis(N) SAvFCI ARRAY OF 14(N) DURING INVERSION L EQUIL

HSU SECnNO FOUR CHARACTERS OIF ALPHAMERIC VALUE OF ASSIGNED C CRRCOM

SUkFACF SPFCIFS

HOPL06 (RUMP) L CRECT

"13)DbIFv VAWTAALE FOtIIVALFNCEI) TO IJIIMCOM FOR DUPING PURPOSES L OU44CO04

HUM roTQIRUT~oN TO DAMPING FACTOR EASt RESULTING FROM S16N C BUNCOM
CHANqFS IN CRITIrAL ERROP'S.

Hif'fP 10**4 * P, CONSTRAINTS OhN copRLcTIONS ARE RELAXFO FOR L CRECTO
PAwTIA1, VQIFScillq*S RFLnO THIS5 VALUE.

CfK) GRAM ATO0Ns OF t.LFWFNT K IN A MOLECULE. L INPUT

*l C1. * flZ WNHER 0)Z IS DEFTNE0 B3Y EQ(bA) OR (89) OF NASA C HI1SCOm

C? -IO)WHEPE OZ IS L)EFINED HY 10(88) OR (89) OF NASA C HISCOM
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CV'(L? C "IIscom

C I A 4L) -I/A1t PIASTAI tvHEPF ALPHASTAI4 IS THE FLUX NOMMALYZJNG C HISCOM
PAAhMvTEP g~fFyNFn AY F0 (44) Ofl NASA CR-1O62e

I 4RF7A # D7*ii WNFQF 07 1IS flEEINEU bY MAR8) OR (89) OF C NISCOM

NASA (IP-1ne6?.
C5 I./ALPH C COECOM

Ch "ErA 9 ALPH*"?; C COE-COM

C7 -(wEqL..?0/(ALPH*e2).25fl36.5) C COECOMICA ALOW/AI.PH C COECOM

C9 REAIA.*07D - ALP'4fl/AL'II C COECOM

COC7*F(?qt) C COECOM

ciI f)FFTNFTn TN [COEFF C COECOP4

CIP nFFrNFO IN ICofFF C COECOP4

C13 C? * FrI19T C COECOM

C14 (.f7*(11.H(5)C COECOM

cis PP(r)-I C COE4CO1M

ciA, l./PQ(f) C COECOM

C17 I./Sr(j) C COFCOM

CIA CTROT(I3 C COECOM

C19 CAPe(, T /(AI PH*SC (TI) C COECOM

C?o AC)/ArsPd) C COECOM

c?) r)FFINED !Im TCnFFF C COECOP4

C??, nFF NFr) fhi ICOFFF C CGECOP4

C?3 PESI NFD I N I Vt) F F C COECOM

C?1rIrFIN0I~N J' ICOEFF C CoEcom

C?5 DEF I kFfh INi TCOEYF C CocCON

C?A QH0E(L)/'QHO(I1 C COECOM

t? FFINJF" IN ICOFFF C COECOM
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c~i flEFTNFr) ;N ICnFFF C CoECOM

CIP NORMALIZEI) DIFFUSI7VE HEAT FLUX CALCULATEr) iN ICOEFF C CoECOM

C43 FIFFINFI) IN' ICOFFF C CoECOM

C513 PHOPM(/Rmfl(j) C COECOM

Pc6 (?oT)/AIUI4 C CoECOM

C73 (I.*nnt * Ft?oI) C COECOM

C74. flEPTeeF)i t., IcOFFP C CoECOM

C79i nEFINFn N~ ICOEFF C COECOM

C7S(6n)* 6(1*1) C COECOM

CT? OF~4TelJE IN ICOEFF C COECOM

C7 EFTNfn IN lcnEF C COECOM

C79 nEVINEn IN' ICOEFF C COECOM

CR0) nFFINF0 Im ICOEFF C COECOM

CAI flFF TNF 0 IN' ICOEFF C COCCOM

CR? I)FF INE) I P! IcnFFF C COECOM

CAI ntrFINFn tý, ICnFF- C COECOM

CA4 tIFFTNFI) IN ICnfFF C COcCOM

CRj OEF INED TN ICPFFF C COECOM

CR6 FFTNFn IN ICOFFF C COECOM

47A7 rFF INFD IN ICnEFF C COcCOM

CAA OFFYNED IN. ICOCFF C CoECOpo

CRQ I4ETA 0 (ALPl *? CQMO1 L 10US~i

CR9 -C3 * ALPH * VmitF(L) L OUTPUT

CADCIT) PROOIJCT OF OFNJSITY AN() VISCOSITY NORMALIZED BY EDGE VALUE. C PRPCOM

CASF(N) ALPHANU.4(WrC 40'4F OF CA'Sf. C INTC0ON

C~AA VAL')V (W THEf VFLOCITY RIrA'O AT IHOUNrOARY LAYER WIDlfE KAPPA. C It4TCO'4
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cflhua C(*FFTrIF'~'T IN StjQFA.CF r~tNwric 'FLATION FOR~ MATER4IAL VrIMe C CRBcoM
CONS~og~)Ft9 ý'V)N'W KIR(9) = 9 ORi b (SECr INPUT INSTRUCTIONS).

CFMOPAFNTI~m TI4ANSkEL? CDEFFrIF.NT UIVEN tOY CAPCII)/ALPPE C OIJTCOM

C(r(MSJ TOILa UNTH*ALPY CC04'EsPnNniNG Y0) SF(MS) C EDGCOM

Cri0(qS 11lr9VATIVF' ;5 C.(i(m) WITH RESPECT TO FTA CEDGCOM

C" HEAT 1PANSFE4 COFFFJCIrFNT HASEO UN ENTHALPY POTENTIAL# c OUlCOM
AIVENJ MY -VaALQ/(C3*(fl(lqNETAh&6(I.1))I

LMA HFAT-TPApjiFF.Q COFFF L CIENT CALCULATE'J MY FO~ (21) OF L FELTREJ
PfFFRFPECF A Fnw raF 'ýPFCIAL CAbE OF E00AL DIFFUSION

COEFE TC !FTS

CHEMN HfAf-rkANSFER CWFFFtCIENT CALCULArFL) FRom EQ 421) OF L FELTRU
REFERENCE 6

CHFLUX LESS THAN ?Ewn VALUE IMPLIES PRESENCE OF CHAR ELEMENTS IN L EOUIL

CHL VA111F V~F HFA!-TRAuSFE4 COEFFICIENT CALCULATED USING L FELTRU
I-FWIS NIUMiRFi CUN.RFLAT TON (EGQ(2)1 OF REFERENCE 6)

CHMN CURVF FTT CONSTANTS FOR THENMOLJYNAMIC DATA (THE QUANTITY C EOPCO04
F? + H?98 PTSChJSSEO IPJ GROUP 12 OF INPUT INSTRUCTIONS)
NMI FOR LOW AND ? FOR HIGH IEW4ERATURE RANGE, InENTICAL
TO CCHH*I

CTJ(Ks'(I() GRAM' ATnm OF FL FmFNT v IN HASE 'iPECIES ~KK E EQPCOM

CKI (P) rAL-CULATFo IN ICrFFF C COCCON

CK6(K) NORmAli 7Fn E-LFM~kTAL M4ASS FLUX CALCULATEr) IN ICOEFF C COCCON

C'(9(K) OFF-INF n I~ I COEFF C COCCON

CK13('(i 00- INt 1,!f,ý C COECON

CKI7(K) fhU !~f I Tq r N ICOmFF C COECON

CKJA(K) t v I le I C (', - C COfC-ON

ClkI If K) OFFN'I prD I C! ' FF C COECON

CKP(I(K) OEFTPF IP' N ,-I>FFF C COECON

C (U*( 'iI Nifl IN I CIVP C C Of-C 1)N

CK?31WL D50(T-!) T
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CK~I) C7 *F'.) C1flL. KONLY

?SII K) VTA( U-1) *,Uistis1Hjm) L I ONLY

CK?f6(Kt ('7 *(?.1) * CAr()L IONL Y

CKCKI(K.) flFt J4F[*. ~jJ ]3LqrwF C COEZON

CKK? Ipi.K.%M) rli',tNf n Ttpi ICnFFI C COECON

CKI(31(.KKI nWFFI*' IN ICOFFF C COCCON

CL IU )PN W41XNn LrP44T- FORMULRATIJON. C EPSCOM

CI4IbICLAIJSFR N1"4tSFR 1'9E~fi IN flFFININGi EjOOy VISCO)SITY IN ~*C ýPSCOM
WIAKF P)ORTTON fiF '41E HOUN0ARY LAYER~.

CoC.4L WATrn CM(.s) Tn CML. L FEL1'RU

CWF(WJ) A VERAGE OF THF C'K(NJ L FELTRU

Cm(K) vFLF4FNrA1 "AS', rQANSFI4R COEFFICIENTS PIASEI) ON 44ASS L OUTPUT
FF4ACTTON koITFNTTAL, GIVEN 9Y VJK0(K)/(flUJ4(K)*WAf(()) WHERE

filo S) ' TPi4 5t14ATION OVFR KK OF (SP(1,NVTA*KK)
SP C I. K1(Ui)/WTM(K(I) 'CIJ4(9KK)

CMFTHF FACTUO) HY WM!C'4 ALL. CORRECTIUNS ARE I)AMPEI DUWING CHEfM- L CRECT
ITSRY TTFOATIr)NS.

C~frF(J) THE VALIIV OF r'4F AFTER CONSWtERATiON OF CONSTRArWS UN THE L CQE:CT
COPQF"'T1O'~ TO HF APPLIED TO) THE PARTA1A, PRESS'iRF OF THE J(H
SPFC ;-s*

cmK(N) FjF&41.TA1 mAc,-,TQANSFFR rOCFFi..itNT CALCIILATED RY r-O (16) C EQTCOM
OF QFFFPINCF A,

COFFOVIN) GLUMAi SET Op' CO;7FFICIlýNTS C59k'69C79 ETC. cCOCCOM

CIOEFQVEN) 61 ORAL SFT 0ý CtW-FFij1ENT% CK.19CK?, ETC- E COfCoN

cnoTwFP%.IL CoNOUCTIVYTY L OUTPUjT

COnbE roIpr NALF-ANC.LF rtQ SP"Fh4F-CcNE SHAPED SnDIES. C PR04COM

CO'#fOv V A4 1 A AM1F 0 V' LA L F Wf-L ) I Ot C N -JbE (Ot JO I W PU40Wi)fCS L 0QF

co.J +.~YFC~FIT. C EQT-^Orj4
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C )(WAC'1LLY OýFNFNIP ViARTARL.F L MATER

CPHAP(I i~NOEN S3PFCIFIC HEAT OF THE MIXTURE. C PRPCOM

Cpr FWA)/Fnj4 SPFCIFIC -4F4TI, TOENTICAL TO CCPF%- C EQICOM

CRf; FP'ýZFN SPECIFIC HEAl OF AAS, IDENTICAL TD CCPGt.o C EOTCOM

CPT Fr40?FNý SPFCI>IC HEAT OF GAS. L3STATE

CPTIL CRUIPFt4TY ma THF GAS MIXTU1RE WHICHi REW)CES, Ti) CPF1AN FOR C PRPCOM
F(40AI fl!FI'ST!N crlF&F ICTENTS, SEC EO(?R) (WF NASA CR-1062.

Cq%/ VARTAHI F `--QUIVALFNCE1O To CRA3C'; U DMIGpip, L DUMCOM

CPHOI-I C? * FTA'II-1) *1.AcwHOP(I)/RHoII) * flEf%(hl)/6) C PRPCOMv

CRHO 01 Ufl-OF(I) HHU(i)) * O-ETA(1-1) * (1..-DETA(-I-) RHOPIIM L JONLY

CS;(Ms) FNIPOPYý COP'tkYPUON)INC, TO SF(MS) C EDGCOM

CSOp(mq) ýNTPOPY ri,,A1TIVE WITH RESPECT TO SF(MS) C EDGCOM

CsP F0,01,IIPRk ilm SPECIFIC HEAT OF GAS. L EGUILK

C- Ce.F(If1 AP;PýN44!(;I THE APPROXIMTON FOR THERMAL DIE- C PRPCOM
FlIT11 C0-FFCfFTSSEFFQ(6) F NSACR-1062-P NUMERICAL-'

LVY F(OJAL ro -0.1;, SET EQuAL- [0 ZERO WHEN,\ THERMAL OTEFUSION
NFrIFCTFn.

CTP rT * tiNI\/F'FN 64S CONSTANT. C PRPCOi

CX 'A LOCALLY Oc-F WEFD VARIABLE L ZONLY

C YMk LOCALLY nLTTFNT) \'AWIARLE L IONLY

CYSP LO0CALLY )IFFINEf) VARTAHLE L IONLY

0SET OF CoNJSflMT VFCYORS CONVERTED TO SOLO HOQN VECTORS L RERAY

1) ARGUMENT RFPRFSENiTING DELTA ETA L TAYLOR

1)) THE 0 SUR OINE OF FO(893 IN NASA CR-106?. L HJSTXI

U? THE hi SUF0 TWO OF FO[8bRI IN NASA CR-l0b?. L HISTXI

D?>JFPn SFCONJV PlFQiVAF~iVE i*lF E wiTh- RESPECT Ti) STREAM FUNCTION, EOGCOM
S~wF FQ(bH) Ot NA-A CN-IO&?- (SEr EQ.UAL TO ZERO IN' PRESENT
JPOGrpAMi)
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W-PFpP~CF ')T"-FusrN COIEFFICIENT INiRODUCEO IN APRPOXIMATION 'PROPSPO fl( I'NJE(I4 I)TF Fl11SION COEFFFICIENTS-t NUMERICALLY EQ~UAL TO4. 16F-A 4 T * SORT (7) / (6MEGA * P).

l)ICH 0ETVATIVr' OF CAPC WITH RFSPECT TO Ho C PRPCOpM
DCAPCqK1K 11FRIVATIVF OU CAPC WIT4 RESPECT TO MASS FRACTION OF C PRPCOM

FLFMFNT K
IIUCLL OFIRTVATTVF OP CL AT I WITH RESPECT To CL AT 1-1 RB

UrPF1)eTVAfTIV, OF CL AT WITH RESPECT TO P1 4T I L TRMBL
or,,I pm 1FlIVA1IVý- OF CL AT ;WTIi- RESP~ECT TO PIAl AT 1-1 L TRMBL
I)CppH I)FkIVATIVF O~F CPF~AR WITH RESPECT TO Hs SET EQUAL TO ZERO IN C PRPCOMU .of< 'RRFN1VTIVF F G IFi WITH RESPECT TO MASS FRACTION OF ELE- C PRF-'COM4AThT Kv SFT FO!JAI. TO ZFRO IN CURRENT PROGRAM.orPTH 1iFRIVATIVF OF CPTIL WITH RESPECT TO Ho. SEV EQUAL TO ZERO IN C PRPCOM

"OCPTK(w) 11FRIVATIVF (IF CPTIL WITH RFSPECT TO MASS FRACTION OF ELEF- C PRPCOM* I'iFNT Ks SFT E'QUAL TO ZERO IN CURRENT PROGRAM.

OJ(I ) (OLTA(Jn**3 
C ETACOM

LýFL.IW f ) F'PROQ IN 0IFF(JSI1VF MASS FLUX, UJALL.I(Kii !NTRODUCED DURING C FLXCOM
NFWTON-RAPHSnNJ ITERATION,

OFLOAW (N) Gi,.ORALý SFT ['FLOW AND 0ELJW (e) E FLXCOM
UFLOW ý*qROR IN -)IFHtISfVF HEAT F1.U(1X WALL09, INTRODUCED DURING C FL*(COtMNwToiN-P~arHsook IIFRPAr!ON

lDrLST 0IS0 1.AfFMpFsT TH-TCKNESS GIVEN BY Y(NETA)-C89*(F(IvNETA) C OUTCOM
-F(1 .1)/Al-PH-.

OF')c CONSTANT TN COPRRCTION COEFFICIENTS ON EPSAuM RESULTING C EPSCOMFROM LINr7AP C344ECTIUN COEFFIfCIENTS

DFPSMT OERIVATIVF OP EPSAu) WITH RESPECT TO NONLINEAR VARIABLES C EOSCOM
IJFQ (L) DlTMNSION4FO" ý,AIARLE OSED IN VARIOUS SURRoOTINiES BUT NOT C Wcmcom

IISF~ ORTRA.jSM!TTTTN( INF'j 4ATh)4' SETWEFN' SUBROUTINES*
iJFTAU) FTA(I.J+) - FrAu) 

C ETACOM
Of4TTLH i)fCNTVeTrVF O)F HIML WITH PESPECt 10 H. C PRPCOM
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O0TTILK(K) IbFkrVAryvF Oý Hilt. WITH RESPECT TO MASS 79ACTION OF C PRPCOM
FFIk*(%T K.

DIV POW NdORMALIZINJG FACTOR IN GAUSSIAN ELIMINATION. L RERAY

OTVc PRODUCT OF *DTV1 AND ELEMENT OF ROW* L RERAY

DKPT(MK) nFHIVATIVF OF LOG KP NvITH RESPECT TO LOG TEMPERATURE. C KINCOM

01J(i) r)FRIVATIVF OF EL(I) WITH RESPECT To NONLINEAR VARIABLES C EPSCOM

'DLPH A13911) EVALUATEI) AT THE WALL. C NONCOM

Of OK f ) A3 -(2 VALIJAT~r) AT THE WALL - C NONCOM

DLX I AtL')(X I (I ) I (l L-I) L HISTXI

0L X qTt'QFr) (rHrSTOPICI VALUE FOR DLOGAI D)EFINED) 8Y EO(9iO~ F C HISCOM
NASA CrR-lof?.

[)MIJIH I)E4!VATIVF OF VmII1? wITH PESP!FCT FO HtI SET EQUAL TO ZERO IN C PRPCOM
CIJRRFNT PJRO(,rAM.

DMV'?K(K) 1JF;,VATIVv OF VmI1? WTTH RESPECT ro MASS FRACTION OF ELE- C PRPCOM
'4ENT K. SF1 FO'JAI TO ZERO IN PRESENT PROGRAM*

OML13H DERIVATIVF O~F VMUI WITH RESPECT TO H. C PRPCOM

D h4U3K 4K) D)ERIVATIVE OF VM0.3 WITH RESPECT TO MASS FRACTIOKI OF C PRPCOM

FLFMFNT K.

DM04H 0ERTVATIVF WITH RESPECT rO H OF IHE COEFFICIENT MU4 C PRPCOM
OlFF INFP IN tFoj?8), OF NASA CR-1062.

L)M14K(K) OFRTVATIVF wITH RFSPECT To 14ASS FRACrION OF ELEMENT K OF C PRPCOM
1HF C,)FFFTCi-NI1 NIJ4 DFFINF.O IN EUJ(28) OF NASA CR-1062.

O)PHIKH(.K) nFRIVAIIVP OF PHTK WITH RESPECT TO H, SET EQUAL TO ZERO IN r, PRPCOM
Cti'.QFN'T PROGRAM.

I)PHTKK(KvKi() OjFPIVATTVF OiF K TH PHIK WITH RESPECT TO MASS FRACTION OF C PRPCOM
ELF.-MFNT Kwo SjFf FQUAL TO ZERO IN CURRENT PROGRAM.

IJPT(3.Kv?) (ARRAY OF DEkTVATIVFS Or P1 WITH RESPECT TO PRIMARY VARI- C EPSCOM
ARLES) /TPFF

f)DRTI DFRIVATIVF Of' PR WITH RFSPECT TO Hip SET EQUAL iG ZERO IN C PRPCOM
CURRENT PPOGRAM.

OPRK(K) ()FRIVATIVF (,;- PR WITH RESPECT 1`0 MASS FRACTION OF ELEMENT C PRPCOM
K. SET FOIJAL TO 7FRO IN CLJRRENr PkOGRAM.

UOJNL (NJ) GLURAL SET (4 0V3NL ANDJ 0JNL (K). E FLXCOM
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)OnI.1N (1f) 'FQIVATIVF Ot '9IFFUSIVF HEAT AND MASS FLUXES* WALLQJ WITH E NONCOM
RFSPFCT TO NTH RFDUCED NONLINEAR VARIABLE.

DONL(NI DERIVATTVF OF DIFFUSIVE HEAT FLUX, WALLO, WITH RESPECT TO C FLXCOM
N TH NONLINEAR VARTABLE.

0)RH DERIVATIVE OF QR WITH RESPECT TO Ho SET EQUAL TO ZERO IN C PRPCOM
CURRENT PROGRAM,

DQRK(K) 1FRIVATIVF OF UP WITH RESPFCT TO MASS FRACTION OF ELEMENT C PRPCOM
K, SFT EOUAL TO ZERO IN CURRENT PROGRAM*

DPHOH UIERIVATIVF OF RHO WITH RESPECT TO He C PRPCOM

D)HnT DERIVATIVF OF VFOCIIY DEFECT THICKNESS WITH RESPECT TO L TRMBL
PHO) AT I

URHnK(K) TFRIVATIVF OF RHO WITH RESPECT TO MASS FRACTION OF C PRPCO4

ELEMENT K.

UN.(N) REDUCED NONrLINEAP ERRORS HEFORE MATRIX INVERSION, CORREC- C ERRCOM
TIONS OF VARIARLF. IN REnUCED NONLINEAR SET AFTER MATRIX
INVERSIONo

CDERIVATIVE O SC WITH RESPECT TO H, SET EQUAL TO ZERO IN C PRPCOMI CURRENT PWNGRAM,

JSCK(K) flERIVATIVF OF SC WITH RESPECT TO MASS FRACTION OF ELEMENT C PRPCOM
Kq SFT EUAL TO 7.FRO IN CURRENT PROGRAM.

0SIP(L) ECREASE IN ENTROPY FROM PREVIOUS STATION TO CURRENT STA- C EDGCOM
TI)N L AT ROUNDARY LAYER EDGE DUE TO SHOCK CURVATURE
(DSIP(]) = 0 8Y OEFINITION).

0S(bill (DETA(T))**2 C ETACOM

01'V LOCALLY DFEFINFD VARIARLE L MATS!

OTO POWNWARO TFMPFRATIURE STEP USED IN SEEKING SURFACE EQUILIR- L EQUIL
RIUM SO1.01TITON,

OTFMP PREDICTED CHANGE IN SURFACE TEMPERATURE FOR THE CURRENT L NONCER
ITERATYON DURING A KR(9} a 6 PROdLEM.

OTH )FRIVATIVF OF T WITH RESPECT TO H, C PRPCOM

DTHW r,'TH FVALUATED AT THE WALL. C NONCOM

)TK (K) IDERIVATIVF OF T wITH RE5;PCT TO MASS FRACTION OF ELEMENT K C PRPCOM

I)TKW(K) )TK FVALUATED AT THE WALL. C NONCOM

DT4 LIMIT VALIJF OF )FLTA (I./T) IN CHEMISTRY SOLUTION. L CRECT
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I)TU UPWAPF TFMPFkATtJPE STFP IJSFO IN SEEKING SURFACE EQUILIBRIUM L EQUIL
SOnLUT TON.

-1IR- L INPUT

I)11q3 LOCAJI Y t•hpIl VAWITARLFS IF NON-ZERO ASSIGNED TO FITMOLY L INPUT

01)I044 RASMOI S[GMA ANn FPOVRK, RESPECTIVELY L INPUT

I )IRS - L INPUT

1AIDS(L) DERIVATIVF OF EtDGF VELOCITY wITH RESPECT TO S IN REFCON9 C TEMCOM
TFMPORARY STOP)A(OF AREA IN OTHER ROUTINES*

OtIEDGE nFRTVATIVF t+IFGE WITH RESPECT TO STREAM FUNCTION. SEE Eo C EDGCOM
(61) OF NASA CR-1062 (SET EQUAL 10 ZERO IN PRESENT PROG),

OUES; D)FPIVATIVF OF FI)GF VELOCTTY WITH RESPECT TO STREAMWISE C EDGCOM
COO4DINATF S.

S DII� ILoCALI Y OEFINFO VARIARLF (VARIOUS ROUTINES)

I.t)Ul [,)CALI Y OFF I19F1 VARIABLE (VARIOUS ROUTINES)

OtOM? I OCAI IY OFFINFI) VARIABLE (VARIOUS R(UTINFS)

lDIIM3 LOCALI.Y ')FFINFD VARIABLE (VARIOUS ROUTINES)

DUM4 L.OCAL[Y IFFIN)F VARIARLE (VARIOUS ROUTINES)

DI hMS LOCALLY DEFINED VARIABLE (VARIOUS ROUTINES)

ULIM6 LOCALLY DFFINEO VARIABLE (VARIOUS ROUTINES)

UtIM7 I.OCALI.Y I'FFINED VARIAFLF (VARIOUS ROUTINES)

iU•il LOCALLY IlEFINEP, VARIABLE (VARIOUS ROUTINES)

utimP P * l0**7o LIMIT PRFSSURF IN CONTROLLING DAMPING OF CHEM- L CRECT
ISTRY SOLUTION.

O)U7 LOCALLY 0-.F INFO VARIABLE L OUTPUT

LUVNI.(N) D)AMPED NONJ. INFAR CORRFCTIONS (GIVEN SY EQ(156) - NASA C NONCOM
CR-106? MIULTIPLIFO BY EASE).

ovs VFr. )CITY DFFECT THICKNESS OVER DEL. C EPSCOM

;)'Y 4 J) fCf.,FCT[.ON' ON VAP-ABLF Y(J)* IN CHEMISTRY SOLUTION. C EQTCOM

IYT DAMPED COPPLCTIOKI ON VARIABLE Y(J)* IN CHEMISTRY SOLUTION. L CRECT

07 THF 0 SUJ• 7ERO OF E((R) IN 'NASA CR-1062. L HISTXI
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1)7KH(K) nFRIVAY'IVF (IF ZK WITH RFSPECF TO H, C PRPCOM

07KK(KtKK) nERIVAIIVF OF K TH ZK WITH WIIH RESPECT TO MASS FRACTION C PRPCOM
OF FLEMENT KK,

6(N) ERRORS IN CHEMISTRY EQUATIONS (MASS HALANCE ERRORS FOR N C EQTCOM
FOUAL TO OR LESS THAN 15I* EQUILIBRIUM ERRORS FOR N GREATER
THAN IS** WHERE IS* IS NUMBER OF ELEMENTS INCLUDING ELEC-
TPON),

EAR ABSOOUTE VALIUE OF EQUILIBRIUM ERROR FOR A SPECIES IN CHEM- L MATER
ISTRY SOLUTION*

EAK(MK) ACTIVATION ENERGY. C KINCOM

EASF DAMPING FACTOR9 APPLIED UNIFORMLY TO ALL, CORRECTIONS. C BUMCOM

ER(K) MAGNITUDE OF LARGEST CONTRIBUTION TO K TH MASS BALANCE. C EQTCOM

ERL(K) MINIMUM CONTRIBUTION ACCEPTED I'O K TH MASS BALANCE, C EQTCOM
=ER/ (I 0**F)

ECO(N) RESIDUAL FRROR IN CONDENSED EQUILIBRIUM IMPOSED IN CHEMIS- L MATER
TRY SOLUTION AS A CONSF(I.IENCE OF HOUNDARY LAYER DAMPING,,

"CRP LIITT CHANGE OF CONDENSED SPECIES QUANTITIES DURING C EQTCOM
CHF•I•STPY IrERATION,

ErQT NOT CIIPRENTLY rISFD, C EQTCOM

Er)GEnV VAPIARIF FOUIVALENCED TO EDGCOM FOR DUMPING PURPOSES L OUMCOM

FFQ WIJU';II.IRRTIJM EPROR OF CONDFNSEO SPECIES BEING INTRODUCED L MATER
,)IRTNG CUrRENT ITERATION.

EESE(N) RESTDUAL ERROD I, .ASS e3JALANCE IMPOSED IN CHEMISTRY SOLJ- L MATER
TTON AS A, CONSEQUENCE OF BOUNDARY LAYER DAMPING.

EG? CGNTPIRUTION TO THERMAL FLUX DUE TO INEOUALITf OF TURHU- L TRMBL
LFNT PPANDTL AND SCHMIDT NUMBERS

EG3 CONTRIPUrTON TO THEkMAL FLUX DUE TO TURBULENT vISCOUS L TRM8L
I)ISSIPAT ION

EHr ERROR 1N FNIHALPY OR ENTPOPY FOR ASSIGNED ENTHALPY OR EN- L HATER
IROPY CHFMISTRY SOLUTIONS.

EL MAXIMUM WO)UILfHRILIM ERRO)R, IDENTICAL ro EEL*, C EQTCOM

EL(T) '1TXT\JG tFNGTH NORHALI1ED HY DEL. C EPSCOM

FtCnN MIXING LF-NrTH (ONSTANT AS IN L a ELCON*Y. C EPSCOM
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KIN LO(, OF FOIITLIM4RI111 IMRALANCE OF KINETI.C RE-ACTION. L KINET

ELKM LIJ( OF NAIN-EQtIILTRRIUM OF KINE]IC RELATION L KINET

ELM(N) LOBAL SFT OF MAXIMUM VALUES OF ERRORS FOR VARIOUS SETS OF C ERRCOM

TAYLOR SERIES EXPANSIONS.

EL'1M MAXIMUM VALUEJ OF FLM(N)a C ERRCOM

ILMIS 'SURFACE mTIlTAN(;F* OF THE MATERIAL SEIN6 CONSIDEREU UNDER C CROCOM
KR(4) = 3,4*S OJR 6.

I -mTSC SUPFAC.F Fm[TTANCF OF THE "ATEPIAL BEING, CONSIDERED UNDER C CRBCOP4IKP(9 ) = 'I O R 4 &
LMTST SIRFACE FMTTTANCF OF THIF MATERIAL BEING CONSID)EREU UNDER C CROCOM

KR(()) = Li ON 6.

EMTV SIJRFACE F-mTSSTVITY C CRBCOM

F-NL MAXIMUM MASS PALANCE ERROR, IDENTICAL TO Er-N.L.. C EQ-(COM

FNL(N) GLOPAL 5FT OF FRPORS FOR LINEARIZED) CONSERVATION EQUATIONS C ERRCOM
ANID 8011NOtPY ro~qDTTIONS*

ENLM(N) GLORAL SFT OF MAXIMuM- VALUES OF ERRORS FOR THE VARIOUS C ERRCOM
SETS OF l.TNLARIZFC) CONSERVATION EQUATIONS AND BOUNDARY
CONDITI TONS.

ENLM4 LARGEST VAt OF OF ENLM. C ERPCOM

EOL MULTIPI. Ylr%'U FACTOR UJSFl) TO SMOOTHLY TRANSFORM KINETIC MASS L KINET

HiALA?"CF Tn E0111VALENT EOIJTLIHPIUM EnUATION.

EP F:PNOR IN OVEPAt L PRESSURF RALANCE. L MATER

EPSA(T) PHO(T)**?*(Ef)flY lITSCUSITY)/(NHHE(L)*VP0UE(L)). C EPSCOM

EPT LOCALLY OFf {NFP VARIA8LF L TRMBL

LPOVRK FPSTLON/Ko OF PEFERENCE SPECIES IN DIFFUSION CALCULATIONS C EQTCOM

EPS KINEMATIC EUDY VrSCOS'TY L TRMRL

EPSI KINEMATIC r'Thv VT"CScoTTY IN WALL REGION C EPSCOM

E-?KINEMATIC FrW')Y VTS)COSiTy IN WAKE REGION L TRMBL

EIPSO01 VAHTAHI ý FOO[VAL ',ICED TO) VPSC,'4m FOR OkiIw(I 13~URPOSES L TRMHL

r OPEOV VAQTAPILtF F(lJlVIALF,%4CEU T) FOPCOM FUR DUMPING, PURPOSES L DUiMCOM

EoTEO~' 'iýP IA Hi F ý 0t,! "A1 FN C F.U I0ru E1COM Fow WN'PING PUIRPOSES L OUMCOM
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EP FPROR INM;iASS iHALANCE RELATION. L MATER

ERPPI )FR4IVATTVIV OV DAWSON FUNCTION WITH RESPECT TO ITS ARGUMENT L TRMBL
AT I

EQPP? flERIVATIVF OF DAWSON FUNCTION WITH RESPECT TO ITS ARGUMENT L TRM8L
AT I-1

ERPI DAwsnN rilNCTI'J' OF ARG~UMENT AT I L TRMSL

*EPP; DAWSON FiUNCTION O-F ARGUMENT AT 1-1 L TRMRL

ERRQEV VAdIARIE FOUIVAL.FNCED TO ERRCOM FOR DUMPING PURPOSES L DUMCOM

ETAMI TRANSFORMFO COOROINATE IN A DIRECTION NORMA-.. TO THE C ETACOM
SIRFACF nFFINEU ýY EQ (33) OF NASA CR-1062.

LTAFOV VAkTAHLE FOUIVALENCED in ETACOM FOR DUMPING PURPOSES L DUMCOM

L.TAT LOCAlLY J)FFl.-JFLJ VARIAHLE L FIRSTG

EXEL RATIO OF FORWARD TO kFVF.RSE lRIVIN(, POTENTIAL IN KINETIC L KINET
F)UAT TONS.

EXK(MK) uiLWAYS SFT TO 1.0. (REACTION EXPONENT). C KINCOM

F'(NoI) STkEAM FUNCTION (N=1)o VFLOCITY RATIO (Nu2) AND DERIVA- C VARCOM

TTVF9 OF ORLIER N-7 OF VELOCITY RATIO WITH RESPECT TO ETAý

FA~4OA(J) 41.fJHANIIMFPTC VAPIAHLE, FIRST OF TWO PORTIONS OF SPECIES C BLOCOM

N.AMr. TIOFNTICAL TO *MOA*.

FAMOtIJ) ALPHNAIIJMVPIC VARIARLE., SECONU OF T40O P-ORTIONS OF SPECIES C BLQCOM

KIAMF. TI)ENTICAL TO MON.,.

01N n F(N*1.I) *0? * HF(I*N+1) FOR N-i THR'OUGH Is DI L HISTXI
* ý(4*1-fl.L*? HF(I1,4) FOR N=4.

FF4J) DIJFFUSI~ON~ FACTOR INTRODUCED BY THE APPROXIMATION FOR C EQPCOM

DIFFUSION COFFFTCTENTS HY E0C19) OF NASA CR-1062.

FFA POWFa ON MOLECIJLAP WEIGHIT IF IT IS ASSUP4FU 14AT THiE UIFFU- C EQPCOM
SýION FACTIRSo FF(il. ARE PRUPORTIONAL TO SPECIE% MOLECULAR
WFIGH!S, WIM(J)9PAlSE0 TO A POWER.

FFAW POWFR ON P4ULý.CIJLAQI WF16,HT READ IN IF IT IS ASSUMED THAT L INPUT
THF DTFFI)STON FArTORS. FF(JI.p ARE PROPORTIONAL TO SPECIES
4OLFC'IIAR WETr(-lHTS. WTH(J), RAISED TO A POWER OTHER THAN

FFF dATIO OF (,AS mOLFCULAP WFIGHY TO $VtIJ?'. L MATER

FFIN(J) 0IFF11iT(k FACTu04. FF(J), WHI'CH IS RFAD IN. L INPUT
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FFKPARAMFTEW SI.7 FUIIAL TO WM/V4U? FOR EQUAL nIFFUSIOA4 COEFFI- L PROPS
rIENTS (KVR(14)z?) ANr) TO FF(A) FOR UNEQUAL LIIFFUSION CO-
rFF,.!CTENrs (9KK4(14)z0 OR jV.

F!IT'40L CONSTANT IN CkIHVF FIT OF r)IFFIJSION FACTORS BASEO ON L INPUT
h9OLFkCU1 AP WEI CHTS

IPK(FMK) FPRE-EXPONFNI!AL. FACTOR9PUUNO M9OLES OF RLACTANT PER SECOND C KINCOM
PER FI**2.

FLfl(NeNN) CIURVF FIT CONqTANT, FOR THERMODYNAMIC DATA FOR THE FLOPD C STTCOM
MtXKTIJRF IN I(P(7)21 OPTION (SIMILAR TO THE QUANTITIES OIS-
CUSSEO IN rpntipIP OF THE INPUT INSTRUCTIONS). NNw 1,2 OR
I FOR TFMPFRATLDIMF RANGES LFSS THAN 3600 DEG R, EQUAL TO OR
fGREATFk THAN 1600 DEb R PUT LESS THAN 5400 DEG Re OR, EQUAL
To OR GREATER THAN 54n0 nEG R. RFSPECTIVELY, N REFERS TO
COMPONENT OF THE IJONRFACTING FLUID MIXTURE,

FLF(N VRROR FOR THE TAYLOR SERIES EXPANSIONS INVOLVING F(191) C ERRCOM
A0nD jHFIP DERIVATIVES*

FLFM MAXIMUM VhLUIý Of~ FLE4N). C ERRCOM

FI1 FRACTION OF A SPFCIES WHICH 15 LIQUID. C EGTCOM

FI-PFOV VARIABLE F(JUIVALFNCEO Ti) FCPCOM FOR DUMPING PURPOSES L OUMCOM

F1.1IXJeJL.I1) CONVFPrFI) VALUE~ FO MASS FLUX OF COMPONENT N INTO THE C WALCOM
IRmJNOAPY LAYFY AT THE. WALL. N =I TO 3 FOR EDGE GAS*

PYWI~LYSTS GAS ANO CHAR. ?PFSPEC1IVE1 Y.

FLXFnv VokWTARIF FollIVAI FNCED In FLXCOM FOR DUMPING PURPOSES L OUMCOM

FM(.) 3 IF UNIMPOkTANT -,PFCJFS (NOT SIGNIFICANT IN ANY MASS BAL~- C EQTCOM
ANCE). nTHFRWJSF 1.

FNLOCA-LLY nFFINFI" VAWIARLE L ERP

FNIFM FRRI)R FOR THE. I INFARIZEI) MOMENrUM EQUATIONS AND HOUNUARY C ERRCOM
CONL)tI ONS.

iNu(K VNU(Jv.) F' CU0ROF.NI J. C EQTCOM

FPPW F (391) PPT,,y'Efl IN nNE-L!NF-PER-ITE4ATIION OuTPUT. L IrERAT

FP(JvI7 MfLF FRAC11UN. C I4LOCOM

FW41.01) riiNv~vo.Fr)~ vo-i OF S~bFA#A FkINC1 [UN AT SURFACE OF HOOT. C WALCOM

PFWCON(L) INT~rb#A~~.k IN IALCHtLArION or Fw IN wEFCONs TEMPORARY STOP- C TEleCOM

Ar.~A~F ?~ ;~Fj "njTT 46~
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FUOliMIL) FW * SORTI?OXT) TN REFCON* TEMPORARY STORAGE AREA IN OTHER C TEMCOM
ROUTYNES.

Gfl4.I)TOTAL FNTi4ALIPY (Nat) AND ITS DERIVATIVES (VF ORDER N-1 WITH C VARC0OM

RFSPFCT To E~TA*

(mI SEN4TROPIC EXPONEN'T. L EOUIL

00*41N) PARAMEFTER 6AMMA A.PEARIN~s IMPLICITYLY IN EQ (17) OF REF. 6 L FELTRU

GAN4) ISFNToPOPI EXPONFNT FOR HOMOGENEOUS MIXTURE C STTCOM

6AW (K I )*'FTNEO MY Efl07) uOF NASA CH-1064* C EOTCOM

L6AMM(K) I)FFINEIJ AY FJ)0010) ,)F NASA CR-)06'u. C EOTCOM

GAMK(KeK'ý OFFIkjlFl HY' Eofml) OF NASA CR-ldb'.. E NONCOM

tfln(N) I)j * 6(m9T) # P)? * HG(IN) FOR Na1 TMR0ti1,H 3, 0)1 * G(39 L HISTXI

T-)) + n? * HG(I-1,3) FOP N*4.

(iF(M) SToGNATI')N ENTHALPY AT ROUNOARY LAYER EDGE. C P04mcom

(4EP )FRIVATIVF OF TOTAL ENTHALPY Ar HOUNOARY-LAYER FflGE WITH
RESPECT To iETA

GLE(w) FRPRO FOW THF TAYLOR SERIFS EXPANSIONS INVOLVINA, G(I9I) C EPRCOM

64n) THE14 DFRIVATIVES.

G!M4AXAU4IM VALUE OF GLF(N). C ERRCOM

L~pTSFmT4nPIC FAP04Fkr FPOM EOtIILI8NJIJM CALCULATION C PRPCOM

GNLFM FRROR FOR Trif LINFAQI7Ifl ENERGY CONSERVATION EQUATIONS. C ERPCOM

iPAI)Rf N~kMA,-T0-PlrC11-PtANE STAGNATION-POIhET VELOCITY GRADIENT c PRNCGM
WAT I')

rsw FIRST GlDFSS FOR WALL FN1'HALPY WHIChr IS READ IN WHEN L FIRSIG

HIMT STATIC ENTOALPY nF THE NIXTURiE9 !DEtNTICAL TO H*o* C PRPCOI4

"1(J) FNTHALPYs JDI'41CA1 ro b'*i. C EOTCOM

MALPH STUUFn fHlT0i4TC) VALUE ni AL.I*4 OW STATION UPSTREAM4. r #4ISCOM

MICAR" "FAT (W FoW.4ATION AT 746 DEG*. K OF Tv4E S04FACE 41.TfRIAI C C."co.m

"C"w r14h'4frv1IO % TAGNA4TION) FNTMALPY L FOUIL

*HcHAr CHAO FNTP4ALI'Y C CROCOW
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MrdAI. FNT4AI.PY (IF 51hIFACF SPFr[F.5 DURING& KH(9) a3 ORt 4 OPTIONS* C EQPCOw

HF STATIC iFNIHALPY (IF GAS AT HOUNUARY-LAYER COGE, C EDGCOm

11FAII.) -TATIc FNT4ALPY fliSTRIIIUTIONd Al U~UUNOA4kYLAYER F.OGE C EDGCOM

riF T yOTAL EN'THALYY OF GAS AT IROUNDARY-LAYEA FOGE* L STATE

r47(!.N) STOPFI) (RISTURICI VALOE OF ýCNtiJ ONE S14TION UPSTREAM C NISCOM
FOR 4al TNH0L1fM 49 HF(IoS) a 016F(19I) * ')29HF(JI)
W04EQF n1 ANLI 0) A,,F OFF INEfl sy Eo(b8) (Ift (89) OF NASA

IFNTHALPY 9~F 6iAS% IDENTICAL fu Hhfi. C EQTCOw

IIG(V*N) SrURFD (HIS;T')PJC) VALUE OF G(NoIJ ONE STATION UPSrREAM9 C HISCOM

HN1(f) STATIC FNTHALPY OF THE MTXTLJkE9 IDENTICAL TO H*. c rRPCOM

P44()FNT.4AIPYs rrNiFNTTCAL TO H(J)*. C EQTCOM

eIT4F FPFF-cTRFAp4 STATIC ENTHAIPY C EO0iCOM

HIP FNT'4ALPY INF'IDT. C E21'COM

r4TSIO(v WANIAI4LL FQOUIVALFNCEt) To HISCOM FRo DIJMPIP46 PURPOSES L OU04CO04

H.TSTI(4) SFT OF VAQAIA.IF.S STARI~TNG 'VIrH XIMI TO HE STORED ON TAPE. E HISCOM

HIT~Ifa) cFr OF VAPIAHIrS STAhWTINC. WITH PtjtI-) TO BE STrftED E EDGCOM
OP' TAPF

H~cTfN) F1 OF VAQIAHIFS SA''IfN(6 WITH tV(1,1) TO AE STORE0 ON TAPE E VARCOM

41%ST414) SFi OF VAWIAPJýS STAWTINI3 WIIH- FW(Is1) Tn BE STOREO E WALCOM
Ow~ TAPE

Hmf4jI FN1$ULPI OF Flts~tO*4 C EQPCOH

Hoa I mfAT OJF PUIWL'4*ION AT ?94 MOG. K Of THF MATERIAL .IEING CON- C CP18COM
1ýj[~'~Fwl 11-Or W1- 39IS U4 6.

I T NdtJ) IF ) n ,'0Fr1fS IS Cm~iArojij PHASE. OTM(RfWISE 0. C fQTC014

FNTOAIPý t'w *'T.40w O~ .FC IN AiSIGNFD ET)4&LIY Up EN- L p4A !P

UIf'PY CpfI_4I'vT0Y -N-LUTI,0N.

IFw I V ATI i, mr P4 T4 41. SPFCC TO 1rTIA. C PqpCO'4

-- A 'tis 9'61'J A T ?q4 r)Fr. IK UP THE PYCzOLYSIS GAS RE14G C COVICOW

f .) , j 1; 'oo -I , CRk4RfC4

04 yr ?.)tV f' (ý, T4 t. t oa i
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"So( 1949111 %1OQ'I1 104SrOuu4. VALUE OF SPN1% O"E SIATZO'I UPSIREAM. C "ISCO.4

u4TFF KEAY OF Vr(PMATI~od AT ?96 Of-6- n uF TPW MATERIAI SeIN(. C"D- C CRSCOM
',IOE4RFO UJNDER K'0(91 8 S OR 6.

PITIL ppfopEaflV of lot AS M4IXTURE w"IC., wUJI'CES TO oi(f) FORI C Papcom
FQtJAL OIFFUSIO04 CriFFFICIFNTS9 SEE EU(?Ai (VF 4AA CA-1662.

HYTIP t)EWIVATrYF OP' i4T11 WITHi ESPECI T0 ETA* C PRIPCOM

4W(ejVroVF.?GFI) FF47MALPY OF GAS At tr* WALL. C WALCO11

I fNMF% ON FTA9 Ial Ar WALL. IDENTICAL To I[*@

11 LOCAI I14"%FX L iKIVET

1777 vAoiTARLF To C4F~co 1F SUdQQ')WINE H4AS PREVIOUSLY KEEN ENTERED~ C eU04CO

1ASTASST#NF0 THF4 VALI-F CO*IMA (9) Tf*4 06ýi A OATA STATEMENT FOP L BLIMP

0%SF IN TFST OF 4mFTItN 74FRE 1S TO RE AW)THER CASE.

I~fx.) TRDOFX CN SPECJFS WiITH1 LAI'rvF.S' CONTRIBUTIO0I T0 K Tel MASS C E0TCGON
4ALAi4CFo 'SUt4FQkJFNTLv Ob4OfEZPE UN 10 WITH I)IJOALICATIES SET
TAP 1000.

I --L ANK ASS16NI-0 Tiskj VAL-IF k4LANK oi kOUG#$ A rOATA STATEMENT FOR L OUTPUT
oSE Jmh TF'YT OF iFfTH~ke TIIFQ IS 10 HIE ANY PUNCHFO CARD OUT-
Pt iT.

IcIok) NF(Pu11iff JINIPF (W FLEt~fNT CO*R DN~fO1h*, TO NI'H 010f SPECIES L 14PUT

TNflFA CO1QPFSPs)NtJN Tn CORNIA IN TKE CORA'Q ARR4AY. C dLMCDM

ICY CyCIF rO"fNTFH UN ?011 1INVERSION MCiJIFICATION IN CWMIStRY L E171JIL
'; s TIn"

lInF4, #Lb4AN~fq-WwC TWN~TIFiCATIOh Sy-4;h.. APPIEARIN~a ON Pt,.CH1ED c NC1
CA;-fl OATA (NO CAOO¶% PUNCHVO V~ IOfN! IS T4PUT AS A BL.APW)

;risCqu) C-*aT'Pk VAMIARLF rOi? (OI'qCfTIWJIjIIt 0 IF OISCONTIkUITY, C ,PRI4Cam
&bTHE"wIff 0).

I I~ T[" v'sN rOSIP IS TO "t iUPOATf0* S EDGkOm

I11LfeLOCA-Ly rwFINkfn V~AW1AIPLF L !ýTUP

jI FOUATION rofNri Fen. CONO114~E0 WE~CIES. L MATEO

IFW w ~ dirES " 46AAIW m 0"-t~ IWAD[ EtMsOaS F 00 E AC P '4 T 0' L 1 W7
COC-FIVATI?"'4 F01141104%t

tripw 0 1401IcS rw %fil*Iwi 40-t-.IbdfAl E-1`045 F 00 ~AC0 ~r-f I O i04CF4q
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IFQ FnUATION NUHF TO RfPRFCSFNT NE.WLY APPEARING COND)ENSEO SPE- C EQTCOM

IFC(J) CONTROL FlAG (fl ASs -1 NONPkFSENT CONflENSED9 #1 PRZSENT C EOPCOM
(.OIN.ENSEI), PkTOR FLAbS DFCREMENTED RY -IF' SPECIES CONTAiNS
NnNPPFSENT ELFMENT OR INCREMENTED BY 3 IF' IT IS A bASE SPE-
CIFS QFPP, SENT ING A NONPRESENT ,ELEMEN7).

IFLM TNOFX OF THE SF7 Or LINEAR EQIJATTONS WHICH HAS THE LARCEST C ERRCOM
FPPOP F'LEMI

IFLIJXJ hEIFl WHFN FLIJXJ I'S TO BE UPDATED. C WALCOM

IFN T~FX ON TNE~kVARIAHLF F(191)L OY

IFNM.INPFX OF ;iF LINIFARIZFO MOMENTUM EQUATION WHICH 4AS THE C ERRCOM
I APGFST FRROIW FK'g ~

IFP TtPDFX ON NON-I.INFAR VARTA91-E F(291) L IMONE

F INfl)X ON NOW-LINPAP VARTA8LE F(291) L IONLY

IFOP TNO)FX ON -INFAP VARIARLF F(3%1) L IMONE

I IFDP INDEX ON LINVFAR VARIAALE F(391) L IONLY

IFPPP ttl"OFX ON I INFAP VARIARLF F(4,I) L IMONE

IFPPP INDFX ON ITNEAR VARIABLE F(491) L IONLY

IFW ITTm WH-EN Fw TS TO HE UPDATED* C WALCOM

Ir6 NOMINALLY ZERO, EQUALS ONE ON FIRST SET OF' BOUNDARY LAYER L EQUIL
CHEMISTRY SOLM~IONS. FIRST GUESS AT I+ IS SOLUTION AT
i-Ic6.

IS ELIMINATION INDEX IN RASF SPECIES-ELEMENT CORRESPONDENCE L INPUT
LOGIC.

Ir7LM INDEX OF' IFI SET OF LTNEAR EUIJATIONS WHICH HAS THE LARGEST C ERRCOM
FpROR GLFH*l

1~wLM INDEX OF THE LINFARIZED ENERGY CONSERVATION EQUATION WHICH C ERRCOM
HAS THF I.AQUESr FRROR GNI FM.

IHW TTFM WHFN HW 7S TO HE UPDATEI). C WALCOM

IT TNI)FX ON ETA. 11=I Al WALL, IDENTICAL TO I~o C INTCOM

ITS LOCAL_ INDEX L RECASE
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1.1 1 nO;Al TI .ol f X PROPS

1kLOCAL I NDF A PROPS

It FNI)EA ON FWRST CHFMISTrRY FOUATION TO A~E SOLVED (1 FOR UN- C EOTCOM
KN'OWM' 7 010 ? FOP KNOWN TIo

ILMM INIFl. OF T14F LINEAR E.QUAT16N WHIlt; HAS THE LAPGFT ERROR C ERRCOM

IM(K) WOW AND COl.UMN INDEX TN INVtERSION OF CIJ TO UM. L INPUT

IM! I-OCAL I NOFX L INPUT

jjLOCAL I NPFX L INPUT

IML LOCAL. J.41W X L INPUT

IN !"'IIMRFP OF FOLIATTONS HEiNfi SOLVED (HAS THE VALUE OF THE LO- C EQTCOM

INLM4 rINOEJ( OF THE NONLINEAR FOliATION WHICH HAS THE LARGEST ERROR C ERRCOM

*INP IN*? L CRECT

IPPF JTF.M WHEN PRE IS TO BE lUPDATED. C PRMCOM

IN'TEOV VARTARIE FOLJTVALFNCED TO INTCOM (EXCEPT KiR(20)) FOR L OUMCOM
nU(JINPpjf PlJRPn~SS

IN"l FLAG ON PFSTAPT OF C..FMISTRY (PER~MITS ONLY ONE RESTART) L EQUIL

In ROW) ;rACH NION-RASF GASEOUS SPECIES INITIALIZED TO ZERO* SET L MATER
fO ONE IF SPFCIES IS SIGNIFICANT IN ANY MASS BALANCE*

100 DFHUC,(-?'i ANI) NONCONVERG3FNT(-1) FLAG ON CALL TO AND RETURN L EQUIL
FROM4 REWAY. RESPECTIVELY.

Ir(iCOkPFSPONflFNCF VFCTOR HFTWEEN BASE SPECIES AND FLEMENTS. C EQPCOH

IRAn TTFM WHEN RAOiP JS TO F4ýj IPDATFU. C PRMCOM

IPE TNDEX ON NEWLY APPFARING CONDENSED SPECIES. C EQTCOM

IRHOVW TTFIm 1HEN PHUVW T; 10 HE LJPDATEb. C WALCOM

IS NUMRFR OF ELFMFNTS !NCLUflING ELECTRON, IDENTICAL TO IZ+, C EOPCOM

IS TNuEX ON St llS1 AT STAG~NATION POINT OR LEADING EI)GE9 C INTCOM
IDENTICAL TO 155*.

51
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I HVALLJF OF 1S AT PPFVIO.IIS SIREAMWISE STATION AT WHICH A C INTCOM
HOliNI)ARY-1 AYFR SOLUTION HAS BEEN ObTATNEI)

ISM NSP-I L PROPS

I oNMRFR OF ELEMENTS INCLUOTING ELEC(RON PLUS ONE. C BUMCOM

SPSA1F~ AS ISP IN INPUT. L EQUIL

(1;)+ I OHt-RE TS't IS THE -NUMbEH OF ELEMENTS INCLUDING L INPUT

FLECTPONS.

ISP NISP + L PROPS

ISP? NtJMBFP OF ELEMENTS INCLUOING ELECTRON PLUS TWO, C KINCOM

ISP? NS L RP

ISPLMP() INOFX OF THE qýT OF LINEAR EQUATIONS WHICH HAS THE LARGEST L PRROPS
ERROR SPLFM(K).

IrPN INDF)X ON NON-LiNvrAR VARIABLE (b(1,I) OR SP(1,II)) L IMONE

ISPN INLIEX ON NON-LINEAR VARTARLE (13C191) OR SP(lTK)) L IONLY

ISPNLM(K) INDEX OF THE LINFARIZFD ELEMENTAL CONSERVATION FQUATION C ERRCOM

w.HTCH HAS ThE LARGEST ERROR SPNLEM(K).

1SPP INDEX ON LITNFAR VARIARLE (G(2,I) OR SP(2,IK)) L IMONE

* IpP INDEX ON LINEAR VARIAALE (G(2*1) OR SP(2*rK)j L IONLY

ISDPP INDEX ON LINEAR VAPIARLE (G,(391) OR SP (3919K)) L ISONE

ISPI INDEX ON LTNEAH VARIA9LE (G(3.I) OR SP (3,IgK)) L IONLY

* Sp() ISP? + NUMBEP (OF PRESENT CONDENSED SPECIES* C KINCOM

ISPo NIIMRFP OF FOUATIONS SOLVFO IN CHEMISTRY SOLUTIONS9 IS42+ L EQUIL
NMUMFE OF PRFSf.NT CONDEN'SED SPECIES*

ISPW ITFM WHEN! SPW IS TO BE UJPDATED. C WALCOM

[55 INDEX ON S. ISSZI A[ STAGNATION POINT OR LEAUING EDGE* C 1NTCOM

IDENTICAL TO TS+.

1ST LOCAL NX L FIRSTG

IS11 TNOEX OF SPECIES REPNESFNlTATIVt OF SURFACE C CRBCON

ISV ISV TS 5ET EODAL TO IS* NEAR BEGINNING OF SUBROUTINE PROPS L PROPS

IS* THEN) 14EIN SET TO NSP, IS* RESTORED TO ISV AT THE END
OF PROPS.
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ISV? LOCALLY o'FINED VARIARLE L PROPS

IsVP TSV+1 L PROPS

IT N(OT USEO IN CURRENT VERSION. IDENTICAL TO III-, C EOTCOM

IT rItRQFNTLY' SET To UNITY, IDENTICAL TO ITT*. C INTCOM

ITEM TTMF (nP ;II8CASE). C INTCOM,

ITFF NE6ATIVE COUNT ON SUCCEEDINGy CHEMISTRY SOLUTIONS WHICH WILL L EQUIL
ACCEPT R9SIDFNT SOLUTION AS FIRST GUESS.

ITS COUNTER FOR CHEMISTRY ITERATIONSs IDENTICAL TO TITS+, C EQTCOM

ITS COUNTER FnP OOUNnARY LAYER IrERATIONS, IIENTICAL To MITS*, C INTCOM

ITT CURQRENTLY SET TO UNITY, JOENTICAL ro IT.. C INTCOM

ITW ITEM WHFN TW IS TO HE UPDATED. C WALCOM

ILI COUNTER ON NUMBEQ Or STREAMWISE STATIONS AT WHICH .OUNDARY C INTCOM
LAYER S0'I.1TIONS HAVE BEEN OBTAINED

IX VATARILF TN RERAY CALL SEQUENCE HAVING TO D0 WITH PRINTING C BUMCOM
OF DFRUGc OUTPuIo -2 GIVES 0EBUG, COMES 6ACK 3 IF INVERSION
"SIJCCEFOED, I IF S;INGULAR.

IX DIAGNOSTIC FL.M• PPEVIOUSLY USED FO INDICATE TYPE OF BAD IN'- L INPUT
PUT DETFCTFD,

IX I)EDIIG FLAG. L REPAY

17 NLIMRFR OF FLEMENTS INCLUIING ELECTRONP IDENTICAL TO IS*. C EQPCOM

J LOCAL. !NOFX (VARIOUS ROUTINES)

JAST RFAO IN AS CnMMA (,) OR PERIOD 40 FOR TEST OF WHETHER L BLIMP
TiFRE IS TO BE ANhiTHER CASE (SEE INPUT INSTRUCTIONS)*

JAT(N) ATOMIC NUM8ER OF AN ELEMENT WHICH CONTAINS ALPT(N) ATOMS L INPUT
IN A SPECIES.

JR LOCAL INDEX L MATS1

JC INDEX ON SURFACE CONDENSED SPECIES. C EQTCOM

J.! LOCAL INOEX (VARIOUS ROUTINES)

JL LOCAL INDEX L TRMBL

JM J-19 WHERP i .S. S BASE SPECIES COUNT. L INPUT
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Jw-()w1FT EoIAL 'TO ONTTY IF RHnVw OR FLtIIJ ARE READ IN FOR L REFCON
CIJwRtrNT TIME. 0THFQW1F. 7FWO.

JT LOCAL TNOFX L EQUIL

KAPPA INOFX OF THE NODAL POINT AT WHICH THIF VELOCITY RATIO IS C INTCOM

FT A~n.

KA T (K) ATOMITC NUMREP. C EOPCOM

KIN NIJMREP OF TAPF FROM WHICH DA`Tt IS READ. C INTCOM

K1N4EQV VARIAR.Fi FOUIVALFNCEi) TO i(INCO' FOR DU~MPING PURPOSES L OUMCOM

KIP CONTRnI. 'iARJA63L.F. 0 UNLESS PERFORMING ASSIGNED TFMPERATURE C BUMCOM
CAMILATION r)UPNJN KR(9i=6 ENERGY BALANCE PROBLIFNS (SEE
"IFFTNITIOM' OF TF7).

KK LOCAL. TNf)FX (VAR(OIJS ROUTINES)

KKR(ti) ARRAY OF wPrrUT INTFGERS WHICH CONTROL THE VARIOUIS OPTIONS C INTCOM

OF THF PPO(CRAMs TnENITCAL TO KR*.

Kno'T tNIJMRFQR OF TAPF Om'Tf WHICH DATA IS WRITTEN. C INTCOM

KPHAINI PHASE INnFX FOR A SPECIFS, 1=GAS9 2=SOLifl, 3uLIQUID. L INPUT

* KOMN (I)FNTTCAL TO KN(thI)* BY TRANSMITTAL THROUGH CALL LISTS OF C INTCOM

PROGRAMS FOUTL AND) INPUT. ALSO IOENTICAL TO KD(N)*o

KP(M) 'ýOwTPft CARU FOP CHEMISTRY CALCULATION (KR(I) z 0 FOR ASSI- C EQPCOM
6~N0~ TEMPFRATt'REo I FOR SURFACE EQUILIFIRIUM9 2 FOR ASSIGNED
FNITHALPY* KR~(?) AND KRMl ARE I IF ELEMENT AND SPECIES DATA
ARE TO HE REA(. Ihi. OTHERWISE 09 KR('.) IS NOr USED9 KRIS) IS
ri IF I1T S NOT A HOUNflARY L-AYER EDGE SOLUTION9 I FOR EXPAN-
S;TON, P 1-OR STAGNATIONq KRIM) IS 0 FOP BO'JNUARI LAYER CALCU
IlATTON. P FOP~ SI'PFACE MASS SALANCE9 K4(7) CONTROLS DEBUG,
iInhNTTCAL TO KZ(N)+.

* KR(N) ARRAY OF IN'PUT INTE.GERS WHICH CONTROL THE VARIOUS OPTIONS C INTCOP4
OF THE PROGRAM, IOENTICAL TO KKR*.

KR? KKR(;)) (FIRST GUFSS FLAG) PRESERVES VALUE SINCE KKR(2) IS L EQUIL
RESET TO ?ERO IN SETUP,

KQQ(L) VALUES OF KR(9) WHEN WALL, 8OUNUARY CONDITIONS ARE TO BE C INTCOM
CHANGFD AT OUI(WNSTPEAM¶ STATIONS# CURRENT KR(9) AqSIGNMENT
WAt)F NFAR HFt;TNs,1TNG OF SUBRROUTINE NONCER,

KR17 SAVFI) VA~oF FOR KW(17). C INTCOM

KSI.JRFACF MA7ENfAL- INflEX (FOP EACH STATION) C CR8COM
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I(y) INI)FX ON COLUMNS DilkIN(E, TNVE1SION. L 'RERAY

*LAMP(o..) IINITY IF j TH SPVCIES CONTATNS K rH ELFME4.T, OTHERWISE ZERO C EQPCOM

I.AP(N) INDFX USEF) FOP RFARRANCING ELEMENTS IN MATRIX OF NONLINFAR C ETALOM.

FOUATIMNS (AM)*

LAST ASSifNFIP THE VALUEF PERIOD (o) THROUGH A DATA STATEMENT FOR L BLIMP

LISE TN TI.5T OF WHFfTHF' THFRE IS TO H~E ANOTHER CASE.

LFFMW FLAG*RFGARDINf4 MTS51I1W, ELEMENTS FOR CURRENT SOLUTION, 3 C IHLOCOM
ALWAYS PRFSFNT [ýflm EIIGE9 ; ALWAYS PRESENT UUE TO UPSTREAM
INJFCTION. 1 PRFSFNT DUE TO LOCAL INJECrION9 0 NOT PRESENT.

LFFI-(K) FLAA RF6APOfINti MISSIN6 FLEMENTS FROM PRIOR SOLUTION, SEE C BLOCOM
LEF FOP NIIMERICAL. VALUES.,

LFFT(K.N) TFMPORARY qTOQAGF FOR LEF(K) OURINO TAPE FLIP-FLOP FOR C FLPCOM
NJ z I AND) P.

LFF11P L'PDATF 1FF IF FQ11AL TO ZFRO (sMITS.!!-? FOR ROLJNUARY LAYER L EQUIL
SOLUTION, OTHFRWTSEIl).

LFF(K) FLAG RFGA~flING MISSING FLEMEJ'r FOR CURRENT WALL. SOLUTION, C BLOCOM
SEF LFF FflP NUMERICAL VALUES.

*LT LOCAL JNI)FX L LINMAT

LIM(KKK) LAM(K.KK) Fo'H KKTH BASE SPECIES. L INPUT

LI. (MK) INLDEX ON MASS RALANCE WHICH IS CONTROLLED BY N TH KINETIC C KINCOM
fWFACTION,

LL(N) POW INVFX OF PrVnT FOR NTH COLUMN. L RERAY

LLL(N) COLUMN INnEx OFl DIVOT~ FOR NTH RO1W* L HERAY

LNZ I OCAL. TMN)FX L RECASE

LPT LOCAL INOF9 (VARIOUS ROUTINES)

LPLOCAL INDFX L TRMBL

LPK LOCAL INDEX L TRMBL

LS JNDFX OSi)E TO REARRANGE COLUMNS IN RCRAY (SEE LAP) L RERAY

LKPLOCAL JNI)E.K L NONCER

L? T NIOE X O PYRO5YS!S GAS COMPONENT c ECTCOM

Tl NnFX ON CHAR COMPONENT C EQYCom



M ~LOCAL IN',FK (VAW10IIS ROUTINES)

Ml COUjNT ON PO4INCIPAL SPF.CIFS AFTLR ORDERING IS. L CRECT

MA(MK) OP(,ERTmnf vECTOR ,4ASED ON HAVING RAT IN DESCENDING SEQUENCE C KINCOM

t NAT11 .4 * NFTA - .NUMAFR OF TAYLOR SERIFS EXPANSIONS AND LINEAR C INTCOM
HOUNOARY CONDITIONS INVOLVING F(191) AND ITS OERIVArIVES.

MATIJ NF7A + 3. NUMAEk OF LINEARIZED MOMENTUM EGUATIONS AND C INTCOM
C BOUNnARY CONOT r ONS.

MATP! NtTA, NUHmkF OF TAYLOR SERIES F.XPANS!ONS AND LINEAR C INICOM
HIhNnAý,Y C~o',jjII(NS IN)VOLVINb G(hI~) ArM ITS DERIVATIVES
00O THE K TH SPECIFSo SP(1*I'K)o AND ITS OFRIVATTVES*I MAT?!J NFTAo NIJMI4FR OF LIPICAPIZF!) ENERGY OR K TH ELEMENTAL CONSER- C INTCOM
VATION EOIIATIONS AM) A4r,1NflARY CONDITIONS.

MFrLT MUIDX ON PHASIF CHANGING qPFCIFS* C EQTCOM

MT M6A(K) L KIN'ET

HITS CflhltmTFP FOR iiOkJNnARY LAYER ITERArIONS, Ir)ENT!CAL TO ITS*. C INTCOM

MtA LOCAL INDEX (VARIOUS QROUTINES)

MO)A(J) ALPHANUIMERIC VARTABLE. FIRST Of TWO PORTIONS OF SP~ECIES C SLOCOM
NAMF, IDENTICAl TO FAM0A4A*

moR(J) ALPHANIIMFl'fC VARIAHIE, SECONo OF TWO t-jRTIONS OF SPECIES C SLOCOM
NAmEo, IDENiTICAL TO FA'4OR*.

M4ODF %T')RCI VA111 Fi OR KP(1)*. C EOTCOM

"AnF FLAG 5FT TN F"UII. AND UED IN CRL.CT, ZERO RESULTS IN EM- L EQilL
Pt4AS17TNC, FOUTLIRRIUM EQUATIONS DURING CHEMISTRY CONVER-
rAFNrF. ONF RESULTS IN EMPH4AS1I1NG MASS BALANCES.

MP INDICES IJSFO IN REARRANGING REACTIVE MASS BALANCES ACCORD- L KINET
IN; TO CONTROl LING RFACT IONS.

f4ILOCAL TNOFX (VA4TOIJS ROUTINES) L IMONE

MPJ lOCAL ?NnFA 4VARIDUS ROIJYINES) L. IMONE

M'.%)(N) HAS THE VALUE OF TS At TOE BEGINNING OF N TH REAION SOUNDED C PRM4COM
HY nISCONTINUJ TICS 4~OIa Y D)EFINITION) W)4EPE IS IS THE

tNDFX ON 5,

A4T N114RfO OF l(INFI'Ir4LLY CONTROLLtzQ RIEACTIONS. C KINCOM



ANL-T-46-J4Vol I (9iqpP.)

14wP Com)TpoI VARIAHLF (-I FOR~ NEW CATF* SFT Tn ZERO AT THE END C :NTCOM

I" mIiip-rp OF 4OUuS + I L RCRAY

NAM NIIW4FQ OF NONLINFAR EO)UATTONS NOT INCLUDI NG NONLINEAR WALL c iNTcOm
RG,1010ARY CONnOTTIONSo NNLFO-;4RNL,

NAT NIJM-EP OF nNf OF TWO TAPES USED IN FLIP-FLOP, C INTCOM

NAN(IM~iFP OF ONF OF TWO TAPES USEL) IN FLIP-FLOP, C INTCOt4

Nrd NfIm9FP OF COMPONFNTS OF T4E NONREACTING FLUJID MIXTURE IN C STTCON

Nr,.fNf)NCONVERGIENCF COUNT9 INITIALLY ZERO* INCREMENTFO BY ONE L EQUIL
FOP EACH AiONCONVFRGENT CHEMISTRY SOLU1TION.

NO 1I?4FNStON 'RAPAMITTED INROIIGH CALL L RERAY

Nn'.C 11MHFR OF 01SCONTINUU, IFS. C PRMCOM

NFLOA PNf(jmRF (4IF MAXIMUM LINFAR ERRORS ELM. C ERRCOM

MNq NtJMHER OF FNwiF4ES IN ENTRePY TABLE C EDGCOM

NFNaLM '41tMRFQ OF MAXIMUM NONLINEAR FRRORS ENLM., C ERRCOM

NFtA NI'P4ERE VF NUI)AL POINTS ACROSS BOU)NnARY LAYER INCLUDING WALL C ''JTCOm

NVF N00MAVW OF SPECIFs FrOR WHICH DIFF!J%ION FACTORS* FFU(J)9 ARE L INPUT
TO HE RE411 IN.

NFTA(J) FIRST OF rWO PORTIONS OF NAME OF KOLECULF FOR WHICH OIFFU- L INPUT
'CTOPJ FD,CTOP. IFF(.I). IS KEING R&.AU IN.

pir m J) VnW)Of Two PORTIONS Of NAME OF MOLECULhE FOR WHICH 01771)- L INPUT
StUN FACfOkv FF(J)9 is APING REAL) 1N.

4f 04 NUJHAF? flF SI(NIFICANI SPfCIES PLUS NU~4AEk Of NONPRIESWN L KA TER

4 1TEN iNUiftRI OF Tt#4FS fflQ S1,,8CASES). C NTO

NLEQ NORR(R OF LINEA4 FOUATIONSt MATjI*N5P*HATZ'Ie C INTCO"

Ni mWFa nF ROO% LFA'q OfNE L REPAY

NN NAKFQ MY nICH Cfr-U'4N5 FXCCEEO ROWS IN PRINCIPAL ARRAY L RERAY

N"r m010tATIJ * NSP * 14AT?>J. TuTAL NU46CMV Of NON4LINEAR COVIATIONS. C I NT C014
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NM014 NIJMHFR OF COLVA~N VECTORS IN SECONDARY AR'QAY L RERAY

qOm CONTROl. VARdARLE' 1ISEn AFTER RFtu.tuINE' FRO49 SRs)usw IN OUT- C IAIT~UM
PUT (-I wmFN riERIONaNING FROM OU1TRUT DURING ITERATIONS. 0
WHFN CflNVFRPiFfl '1 WHEN Nf)NCIJNVEI4GE AFTER~ ALLOWEt) UMBER
OF TTFRATION~i.

NP Nijm'tR OF CULUMN9 IN PRIMARY ARRAY* t. AREAY

NpQ N11MRIFR AF rIENIVATTVE PRiOPERTIES sO HE EVALUATELI L PROPS

NRNL NSP 0 Is N1JM4FR OF REDUCEn NONLINEAR V.OUATIUNS. C INTCOM'

mJM~p~fI OF sTREAMWISE STATIONS. C jIITCON

NSO(N) NUMIHFR OF STATIONS CONTAINF.) IN N rit REGION B~OUNDED SY U15- C PRMCCN
CONTTNtITTIES (S(i CONSIOFRED A UISCONTINUITTY IN rmis

NrPNIt4MFR OF ELFMENTS IN TiHF SYSTEM, NOT INCLUDING ELECTRONS. C INTCO14

NSOEC NIJMHFWI OF iv-rEks., IL)EN'TCAL TO No. C SLOCOM

N4,PMl NSP-1 C INTCOM

NTJMF CII'I0FNTLY SEr TO UINtTY. C INTCOM

NIJL /FkO. L NISYXI

N?! LOCAL !NI)I-X L NONCER

m? TTFDATION AT WHtICH DIAGNOSTIC otirPUT wItL COM4MENCE L EOUJI

ONFGA PAQJA'ETFw OF THIS" NAME llSEfl IN TRANSPORT PROPERTY CALCU- L PROPS
LATTnNS INTRonlhCFt' IN F0(4) OF NASA CR-10639 NUJMERICALLY
FOIJAL TO 1.0f/(1/1006.?) *0 0.159

O11Tf0V VARTARIF F'lkJIVALFNCED to OUTCO.4 VOR DIS4PJNG PURPOSES L. DtMCOoN

Pkr. SSIJPP * C EOPCOX

PA(K*.K) PAWTTAt, flFRIVATIVF OF P~o~fRTY iK wITm RESSPECT TO LOG T9 L PROPS,

Pfftol. STATIr Puf%!ýi.vf. C CQGCOX

IS) VRCF T~q FOR KTH EL,.M(NT (EGISM. To ZE-0 IN MIXAED (0Uf- C PRpccjt

$hI PI ifR1ATIVS O~f Pt:7I( Wf~)4 R!PlCI 10 EI*. c PIW;O4

PT p~j) IN~ '4fIzIý Lrk~f" f0OWLATION. c cp$cOm



AML-12-W9-ll. Vol i 9V-

PIfl LdCALLY nFFI%FL, VARIAIMLE Lbf~

I'IrASF 00fiOrl: (W O*k~pIlrp FACTORS. C IL *Coo

p AT WMOE 1-1 L TRI49.

PT'd00-s ' ,f@~- U';fI) TOI INITIALUtE PARTIAL PRESSMJES. L I I

SAPW46;a 104 Esillft. L 'AATCA

POW FRF-ST'IFAM TAlITC PICFSStIES C 06C 0

~T'I.LO(; IPINl L E QSJ)L

I FWVWAf RATIE 'w QFACIIOk# C w.INCcf4

plRI4 FVFQSF RATE OF OFACTIOtg. C '(INCOM

pt. 4 ,ll"AftflN VN(i)%T"(J) FOR ALL CONDENSED S(CIIES. L f WIL

(W) NF FVwAgf) 00FP OF REACTION. C 9 INPCO04

IM~TICNIOmcrNir PamnucT CrWf'FICIEwr 04 K IN BASE SPECIES. C KIMCOt4

PmuI VW4(Jf * FlrfJl SUNNED OV(O ALL bASCOLK SPFCIES (aVNIJI *Pg. L PROPS

PmtJ) vNlIJ) 0 WYT0.,, / FF(J) 5UMMED OVER ALL SPECIES No' (*VNUZ L kOP
P).

PUU6 v'(jqrti WO4-VN(JI * PF(J) 0 VUiI)l SU.PEfl OVER ALL L PR~OPS

60mli's(e00 S11NNATION VNV~(J*#r) 1 VN(J) OVEN ALL GASES J. L 0',YFR

IrP(IPt~4AflTL Pawn'rV. C p "to"

DACOMTANY IN rME PRANOIL WNWM( RELATION fl(VIbI'4~ PQ (SE[ C SYTCOW
Pp.JUN?.-

pollCONSTANT IN frE 00ANOTL -ItN0*P ;KLPI"VO (ýfUIN!4 Pa (Is" C SIMCCI

C0N*fAt I IN( P4A*4TL. Mi"'4PE #LATIfM 1DfVZIMMG PIP IS"E C si fco"

eon toftsTANT IN Tbw PRA40vt1 NUMWER IKL*TITN afIkiIwt pa (SEE C TYc"N

VVI~pePRA~'fi WAVOfF ! r C0~$i Mfhit) COW T.v rMýWWV, Sf Is I SA c SiTco..
COWL1,01 1114 TV*-0,7AI!t/ v~PQAJ3~k~-*iA 0 *0 P0,*PMCOT
*~R~.uv~ ~ ~I7oI lY~IN4If

FR 0y~) W ýIA' l~li P4ýUt o ft-mrjk prswtpty 5,C4
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PIwF0 VARTAHIF 'UITVALFNICý1) TO PORTIO)N OF PRPCOM FOR STORAGE L NONCER
V 'A NSFF P

PP .OCALI Y IFF-INED) VARIABLE L TRN8L

POMFOV VARIARIE FnU!VALFNCEI) TO PRMCOM FOR OIJMPTN6 PURPOSES L OUMCOM

PRPmJ (K mK) PMU-QMU C KINCOM

LOCALLY DEFINED VARIABLE RELATIVE TO ARRAY OF DERIVATIVE L PROPS
PROPFRTIES 'IEING CALCgJLATFI)I V'PFi~v VARTAHLJL VOUl VALFNCED TO PPPCOM FOR OUtMP!NG PURPOSES L OUMCOM

PRAPt;tIJMFNT RFPPFSFNTTNt3 PRFSSURE ECUILr i*'' TIANRtJLFNT PRANoTt. NItMREQ C EPSCOM

PTr(L 0 1 LOCAL TOTAL PRESSUR)1E. C EDGCOM

P T E 1 0 STAGN"IAT ION PNf7SS11RE. C PRMCOI4

PV (NiNK) 1OFkIVATIVES) OF VV03 (KIN=1). VMU4(NN=2),HTIL(NN=V AND 7K(K) L PROPS
001i=1+.) !4TTH RESPECT TO ENTHALPY (Nxl)l, PRESSURE (Nx2)

ANIO K TH FLENFNTAL MASS FRACTION (N=2+K).

iALf'-,ALLtY DFFINFf.) VARIARLE L SLOPO

ORP LOCALlY OFFINFO VARIARLE L SLOPQ

wrI OCALLY J)FF!I;#7) VARIARLE L SLOPO

(iCHFM(NI) OIFFFPFN~CF HETWEFN DIFFUSIVE HEAT FLUX AND THAT L FELTRU

(CALCUI ATFO UOSING CHI. FOR HEAT-TRANSFER CoEFFICIFNT

ut N11MI3ER INTPI)OUCEP INTO CALCULATION OF BETAM (WHICH DIFFERS L REFCON
FOR VARIOUS PODfY SHAPFS) DUE TO CHANGE IN MANNER OF INTE-
(GRATTON TN 11HF VYCTNITY OF THE STAGNATION POINT OR LEADING
I- t)GF *

Up (1) ~ ilRArIATTU'I FLIJX TOWA~RD THE SUKFACE (SET EQUAL TO ZERO IN C PRPCOM
ý,LIMP, COMPOTEt) AY SU)4RrOIiTINE HAD IN RAMLE).

r OC'AlttY DFINFO AIAL L TRMBL

IUTFFUiSIV~F HFAF FLUX AT THE WALL9 (.32/C3 EVALUATFI) AT WALL* C FLXCOM

lO.CALLY nFFINFi) VARIARLE L ERP

RA (N)HtAT GF FOPMATION uF 14OLFCIJLE AT 293 DEG K( FNOMI ..MNAF BASE L INPUT
;TATF. CAL./mOLC.- N=l (IN ? FOR LOW AND HIGH TEMPERATURE RAN-
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qAnFlt.#4) INCInENT PADIATION FLUX AHSORREI) HY THE SIURFACE AT STATION C PRMCOM
Sf1to

HADNO ACTUAL NO•E RADIIIS OF A SPHEWICALLY TIPPEr BODY. C PRMCOM

RA.r)P(L) RATIO OF TNCIrENT RADIATION FLUX ABSORHEr BY THE SURFACE TO C PRMCOM
rill VALUE 'AT STATION S(I)o RADML.

RADSML) INCInFhNT PADIATInN FLUX ARSORREU 4Y rHE SORFACE. C PRMCO0

RATI(N) FRACTIONAI CONTRTRUTION OF RHOE UE CM TERM TO DIFFUSIVE L FELTRU
HEAT FLUX

RAT?(N) FRACTIONAL CONTRIRUTION OF RHOE UE CH TEPM 10 DIFFUSIVE L FELTRU
HEAT FLU.KX

RATI(N) RATIO OF MASS TO HEAT-IF' ISFER COEFFICIENTS L FELTRU

HAT(MK) L.ARGFST OF PKP9 PKR9 PMR. MEASURE OF REACTION IMPORTANCE. C KINCOM

RC(JsN) CUPVF FIT CONSTA'NT FOP THERMO'DYNAMIC DATA (THE QUANTITY F3 C EQPCOM
PTSri'SFD) IN GkO;P 12 OF INPUT INSTRUrTIONS), N=1 OR 2 FOR
LOW AND HIGH TEMPERATURE QANGEStRESPECTIVELY.

Rf(JN) CtUPVF FIT CONSTANT FOR THERMODYNAMIC DATA (THE QUANTITY F4 C EOPCOM
rISCUSSE) IN GROUP 12 OF INPUT INSTRUCTIONS), N-I OR 2 FOP
LOW AND HIGH TEMPERATURE RANGESNESPECTIVELY.

RE(J,#N) CttRVE FIT CONSTANT FOR THERMODYNAMIC DATA (THE QUANTITY FS C EQPCON
)ISCUSSES) IN GROUP 12 OF INPUT INSTRUCTIONS). Nst OR 2 FOR

LOW AND HIGH TUMPFRATURE RANGES*HESPECTIVELY.

&~r) RFYNOI.DS NIJMHF"R ON DEL WHERE DEL IS THE Y DIMENSION NORMAL- C EPSCOM
IZING PAPAMFIER. ALSO, REO=VMUE(L)/ALPHASfAR WHERE ALPHA-
STAQ IS THF Ft.UX NORMALI1ING PARAMETER DEFINED BY EQ. 44 OF
NASA CR IA62,

RFF_ LOCALLY nFFINF() VARIABLE L OUTPUT

RFF3 LOCALLY OFFINEO VARIABLE L OUTPUT

RFF4 LOCALLY DEFINED VARIABLE L OUTPUT

RFG? LOCALLY DFFINEDf) VARTIABLE L OUTPUT

RFG3 LOCALLY DEFINFI) VARIABLE L OUTPUT

RFRAD RADIATION FLUIX FPOM WALL L OUTPUT

RFS REYNOLDS NUMRFP RASED ON DISTANCE So C OUTCOM

RETA LOCALLY I)EFINFJ) VARIABLE L OUTPUT
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iRFTHP4O REYNOLDS NUMBER BASED ON~ MOMENTUM THICKNESS L OUTPUT

RFPTPANSISTTnN REYNO, fS NUMRFP BASED ON MOMENTUM THICKNESS, C EPSCOM

RF(JN) C11RVF FIT CONSTAN~T FOQ THERMOOYNAMIC DATA (THE QUANTITY F6 C EQPCOM
OISCIJSSFO TN fMiR01P 13 OF TNPUT INSTRUCTIONS), N=1 OR 2 FOR
LOW ANt) HIGH TIFMPFRATIJRE RA'4GEStRESPECTIVELY.

oHnfI) flENSITY OF GAS MIXTURE. C PRPCOM

RHOF (I ) (%FNSITY OF HOUNI)ARY LAYFR EDGE GAS. C EDGCOM

RHOINIF FPEF-STREAM- DFNSTTY C EDGCOM

RHflP(T) DFRIVATTVF OF Rif) WITH RESPECT TO ETA. C PRPCOM

RHOVS -PtiflVW(I ,1)/AI.PtASTAR-, SFE NASA CR 1062 FOR ALPHASTAR. C EPSCOM

RHOVW(Lol C-ONVFPr.FD VALUF rO4 StRnFACF ARLATION RATE. C WALCOM

RHP !OENqTTY, L EQUIL

HT LOCALLY nFEINFD VARIABLE L TRMBL

RM46 PATTC) OF MOL-F(ULAR WEIGHT OBTAINED 13Y SUMMING PARTIAL PR~i- C EQTCOM
SURFS OVFP ALL SPFCIFS TO THE MOLECULAR W':IGK7 OBTAiNED BY
SUJMMING OVFk GAS PHASE SPECIES ONLY.

RMMG*RmmG; L MATER

RMIJ(Ko"K) sFOTCHIOMFTPIC 4FACTANs COEFFICIENT ON K TH BASE 'SVPLCIES. C KINCOM

RNIOSF EFFECTIVF NOSE RAD)IUS. C PRMCOM

RnKAP(L) I FOR PLANAR BOD)IFSo LOCAL RUDY RADIUS FOR AXISYMMETRIC C PRMCOM

801bS9 SPREAflINt; FACTOR WiHEN USI.AG AXISYMMETRIC ANALOGY
(SFF REFFqENJCF 6)Hof IFlS.I

Rp nFNSITY RATIO L TRMBL

RPFO LOCALLY DFFINFO VARIARLE L TRMBL

RPP LOCALLY I)FFINEO VARIABL.E L TRMBL

RRPL) LOCALLY OFiFINFD VARIABLE L TRMBL

RSI((M'() RELATIVF SIGNIFTCANC7 OF KINETIC REACTION IN MASS BALANCE* C KINCOM

RqAPjMi6*Frr/AA L 4ATER

RTPERFECT GAS CONSTANT, R9 TIMES TEMPERATURE, To L KINET
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S(L) STWFAMWISF ConRDTNA(E ALONG BODY. C PRMCOM

SOY) tAWGFqT CONTRIHUTION TO TERM IN N TH COLUMN. L RERAY

5ALPH S16NFI) VALUE OF ALPN L TRMBL

Sq(J) FNT1POPY. C EQTCOM

SC(I) PFFFQF.NCE SCem1iUT NUMRF.R9 SEL LG(46) OF NASA CR-1062* C PRPCOM

SCT T[IRRULFNT SCH4MID)T NUMSER C EPSCOM

Sn(N) PATIO OF RIFSIfUAt. TERM IN N TH COLUMN To S(N). L RERAY

sr~tJMIlt) VAk[ARLF OF INTEGRATION IN CALCULATION OF XI IN REFCON, C TEMCOM
TFmPnRAPY STORAGE AREA IN OTHER ROUTINES.

SPLJM?(L) VARTARLE OiF INTEGRATION IN CALCULATION OF FW IN REFCON9 C TE?4COM
TEMP'ORARY S[')PAGF AREA IN OTHER ROUTINES.

sf)Y LOCALLY DEFINE[D VARIARLE L TRMBL

SF(MS) STREAM'FUNCTIONI IN ENTROPY LAYER TABLE C EOGCOM

SHAPE nFI.ST/THMOýMt SHAPE FACTOR. C OUTCOM

*SHEAR WALL SHEAP 6IVEN MY CAPC(l)/ALPH * VMUE(IS) *UE(IS)/C89 *C OUTCOM

SHIP SAVFD VALUE OF INPUT FNTHALPY. L EQUIL

SHM4FLT ENTHALPY OR ENTROPY OF FUSION OF A SPECIES IF TEMPERATURE L MATER
EQUALS FUSION TEMPERATURE OF THAT SPECIES.

SIGMA COLLISION CROSS SECTION F*)R REFERENcQE SPECIES C EQTCOM

STP ENTROPY INPUT. C EUTCOM

SLAMIK) DEFINED AY EQ(8P) OF NASA CR-1064. C EQTCOM

SM(j) ENTROPY OF FUSION. C EQPCOM

SMELT SMIJ) IF j TH SPECIES IS CHANGING F;HASE, OTHERWISE 0. C EOTCOM

SO(N*IK) FLEMENTAL MASS FRACTION (N=I) AND ITS DERIVATIVES OF ORDER C VARCOM
N-1 WITH RESPECT TO ETA.

SPFASF SAVEr) VALUE OF PlEASE L EQUIL

*SPD(N) *SP(NI,I*K) * 02 * HSP(IN*K) FCm' N=1 THROUGH 39 DI L HISTXI

SPfl.I-1.K) D 2 *HSP(I-I,3vK) FOR NU4s
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SP OfiM K~ IDiMENSIflNWIj VARTARLE UJSED IN VARIOUS SUBROUTINES B~UT NOT C TEMCOr4

IJSFI) FOR TRANSMITTING INFORMATION BETWEEN SUBROUTINES.

SPE(K.I .1) Fl.EMFNTAI. MASS FRACTIC.N AT BOUNDARY LAYER EDGE. C EOGCOM

SPLF(Nsi,) F14WOP FOR THF TAYLOR SEISEIASOSIVLIGS(,.) C ERRCOM

AND) THEIR DKRTVATIVES*

SPLFM(K) MAXIMUM VALUE. OF SPLE(NK). C ERRCOM

SPNIFW VARTA*Fi wJS!oo To P)ENOTE PRESENCE OiF NEW ELEMENT IN SYSTEM L RNLCER

SPNJEW VARrAHMLE 1SE) TO1 r)ENOTE PRESENCE OF NrW ELEMENT IN SYSTEM L NONCER

SPNLEMIK) FqpOR FOP TH1F LINEARIZED ELEMENTAL CONSERVArION EQUATIONS, C ERRCOM

SPW(Ket-,I) CONVFR(E0) VALUEF FOR ELEMFNTAL MASS FRACTION OF ROUNDARY C WALCOM
t.tYFR GAS AT THF WALL.

FNTPOPY OF RF!EFRFNCE STRFAMLINE C EDGCOM

SS tnrlOALLY 1OFFINEL) VARIARLEL LP

SSTP SAvEr) VAI IF OF INPUT ENTROPY. L EQUIL

SSTAG STAcNATTIoN FNFR'OPY RASED ON I ATM P~RESSURE. L STATE

SSTAGA STAG;NATION EN1QOPY tHASEt) ON, ACTUAL PRESS(JRE. L STATE

STWF ';TFFANj-rfL TZffiAN CONSTANT. C CRSCOM

STTFOV V~kR!RLF FOU)LIVALFNCFr) TO STTCOM FOR DUMPING PURPOSES L DUMCOM

SUOPT*fl L06 KP/1) LOr T OF KINETIC kFAcriON. L KINET

S0JMG OFF-01AGON'AL COL11MN SUMS OF 3AMK USED TO STRENGTHEN DIAGO- L EQUIL
NAL nnmINANCE OF ARRAY,

SU~mK LOb KP OF KINETIC REACTION. L KINET

S114L I.()( (SLUMNJ/P) C EOTCOM

SOMNI SLiMMATION OF PAkTIAL PRESSURES FOR ALL GAS PHASE SPECIES, C EGTCOM

SUMP SUM OF PPrbI)UCT Y(N) L KiNET

SUJMP SUm OF REACTANT Y(N) L KINET

T SIATIC TFmaPEHATIUP9 IN (lEG K. IUENTICAL TO Z+ C EOPCOM

T(T) STATIC TEMPREATU1WF IN DEG Re IDENTICAL TO TT*o C PRPCOM

TAIU(KOKK) TINTERMEnIATE ARRAY USED IN FORMING UMs L INPUT
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Trc)) -f) LOG KO / 1) L01, T FOR FORMATION REACTION OF J TH SPECIES C EOTCOM

TCW TC EVALUATFO AT THE WALL FOR THE (ISP)TH ELEMENT. C NONCOM

TF(L) TFMPFRATU~RF AT HOUNDARY I-AYER EUGE.o C EOGCOM

TFMFOV VAIkdAR.LF FOUIVALFNCEO TO TEMCOM FOR DUMPING PURPOSES L (JUMCOM

TF(.0) FAIL TFMPFRA11JPv OF SPECIES J. E EOPCOM

TFMAX MAXIMUM FAIL TEMPFRATURE OF CANDIUATE SURFACE SPECIES. L INPUT

I'FZ SURFACE TFMPEIRAT1URE TO WHICH CONVERGENCE IS TEMPORARILY AT- C BUMCOM
TEMPTED UI)'PIN(; 1NERGY HALAINCE PRUHLEMS USING KR(9)=6.

THCONfl ENTHALPY THICK'NFSS L OUTPUT

THFLFMfK) MASS THICKNESSES GIVEN AY OUZ(K)/DUM(K) WHERE BUM() IS THE L OUTPUT
StIMMATION OVE'W KK OF C89/ALPH * ((F(1,NETA)-F(1,1)) *
SP(I.NFT7A9KK)-XSP(SoKK))/ WTM(I(K) *CIJ(KtKK) AND OUM(K) IS
THF SUMMATION OVEN KK OF (SP(I.NETA.KK)-SP(1,1,KK)/WTM(KK)
*CT.J(KoKKI.

THEN6Y FNtRGY THICKNFSS e;TVEN RY C89/ALPH * ((F(1,NETA)-F(1,I)) C OUTCOM
*G(1,NETA)-XA(') J/(6(tNETA)-G(I,1))

*TH40OM MOMENTUM THICKNESS VýVEN BY C89/ALPH * ((F(1vNETA)-F(IIfl C OUTCOM
-XM (5) /ALPH)

TIMO) REAL ELAPSED TImr~ SINCE REGINNING PF SOLUTION L ITERAT

TIME(m) TIME (OR SORtCASE) C PRMCOM

TION TEmPFRATU1RE HFLOW WHICH TONIZATIUN WILL RE SUPPRESSED L EGUIL

TITL(N) TYPE OF AVFPAGINIG EMPLOYED TO CMK(N) L FELTRU

TK(K*N) GWAM jMTOmr Oý* ELEMFIjT K PER UNIT MASS OF COMPONENT No C EQPCO'

TM MAXIMUM OR MINIMUM TEMPFRATURE IF DELTA T IS POSITIVE OR L CRECT
NE.(ATIVE. RESPFCTIVELY.

TMAX MAXIMIum TFMPERATURF ALLOWED FOR CURRENT ITERATION. C EOTCOM

TMIN MINIMUM rFMPICPArjI.W ALV4EID FOR CURRENT ITERATION. C EQTCOM

T4UL3 01(J) / FF(J) SlImmFO) O)VE ALL SPECIES N'. (wVMU3 *VMU2 0 L PROPS
P)e

TP rnERIVATIV; OF T wITH RESPECT TO ETA. C PRPCOM

TDIKsN) 6RAM ATOMS OF HAI~ t.PkC'FS K PER UNIT MASS OF COMIP)NENT N. C FGPCOM
* SFE W(N) FOR OFFNINTIO)N OF COMPONENTS
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TOFF GINIUP OP T-tomr WHTC4 APPFAkS IN DERIVATIVES OF~ PI* C EPSCOM
(WF yN')LI)S Ner-4IMýl ON OFLST) /C?6/ (?.*CAPC (I 4*2OYAP**2*PI),

PHASF CH4ANGE TFF4PFRATIJRE, L INPUT

IT(f) STATIC TFNPFbRATUPF IN OE( Ro IDENTICAL. To T.. C PRPCOM

( TMIAA MAXImiIm TFMPFRATU(RE ALLOWED FOR IHIS SOLU)TION. C EQYCOM

* rTMIN MINIMIJ1P TFMiPFiA',IRE ALLOWED F~OR THIS SOLUTION, C EOTCCM

TrVC VAkYARI F T (ISFI) INJ TRANSVERSE CURVATURE CALCULATIONS C EDGCOM

f'ILDN) LfFI TFMPFt4TL)RE IFl TL4PE-RATIJRE RANGE FOW? INPUTTING C EOPCOi4
Tilt-PRMwf)NAOMjC PwoPFRTY OATA FOR SPECIES Jo N-I OR 2 ýOR
I fl'FP ANti UPPIEI TEMPREAIURF RANGESe RESPECTIVELy.

TvrrCUS) (*fl4STIAF'T iiSFI) IN TVC CALCULATIONS C EDGCOM

rw(i..1,) rONVFQ6,EII VAt UF OF S1JRFAcF TEt4PEWATURE, C WALCOP4

TWC(N% 14ASF TFMPFIRATtj)4 US'ED IN HEAT-TRANSFER-CoFFFICIENT L FELTRU
r Al-CUL. AT I W4

UF0(.) P')UNfl4PY-g AyFQ Fnr~E VFLOCITY. C EDGCOM

(J~r)CFPARAMEFTFR FrtTFR[NG INTO FNTROPY LAYER OPTION.i SEE EQ(68) OF C EUGCOM
NASA CR-1162 (SFT FOUAL TO UNITY IN PIRESNT PROIRAM)e

urpli Nhin4ALIZING FACTOP0 IN GAIISSIAN ELIMINATION. L INPUT

UrNF ~ rPEF-STRF:AP4 VFt OCITY C ELDGCOM

UKAR EDGE VFLOCT(Y NOIPMAL17EO B~y WFFERENCE VELOCITY L NONCER

UMKK) MOLECULES (OF 'AASF SPECIES K IN ELEMENT KX. INPUT

kJNtr1N) COMPLFX FArToIw HAVING TO 00 wiTH OAMPIN6 OF KINETICALLY C KINCOM
CONTROLLIrI MASS RALANCES.

ONJI(N) SM)OOTTNi, FArTI'P PELAT1, TO IMPOSING RESIDUAL. EPRO NO L IE
RFACTIVF MASS RALANCES A% A wESULT OF R1IJNDARY LA(ER DAMP-
I N6.

v lOCALty I)F'EINFfl VAQIAHLE L INPUT

V A I oCAL1 Y OFFVINFO VARTAALF (VAkIOUS 4OUTINFSI

VAQFI)V VAkIAALFJ FILIIVALFNCED Tn VAkCoN fOR OUPPIN6 PURPOSES L OUMICOM

VP COCALLY OFFINFiI VAsJIARLE (vAs#IOUS mOIJTINES)

yr LO(:Al-Ly FFFINFI) V*RTAI.5 IVARIOUS $T0UyNJ')

46
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Vfl OC AI.L Y :)Fr INF 0 V A141A RLE (VARI4IOWJ' l4OiTI NES)

VF 1OCWALl Y W)FINFI) VARIARLF (VARIJOUS ROUIJTNES)

VFL %/F1 ')CITY* L EQUIL

VFLS() 1%011A~r OF' VFtOCITY. L EQUIL

P * pp*(~~)L INPUT

V. 1K (K) 1F"1%YVF '4A5S FLIOA OF BASE bPLCIES AT THE WALL* CK6(K)/C3 C FLXCOM
VvA1I11ATF11 Al' THF WALL (IN OUTPUT. VJKW(K) IS hInfIFIED TO
4VkPPFSJNT I)IFFIJTVF MASS FI.IIES OF ELEFMENtS AT THE WALL.

V1A FlOALLFOYH0 iW SN VHIAII(YFO PLANAI.-a I FOR AXISYMMETRIC). C PRKCim

Vv? I 1)CA4jI.Y F)Wý Jh1FI VARIABLEL IE

VK1 10CAILY 0r-'(ND VARARLEL K1E

VI-Ak4 o'i)(rup THERM4AL coNou(rTIVITY GIVLN B3Y RHO(I * OijAR *VMtI6 1. PROPS
* 1.Q869 / fw'4 * V'4UI).

VI AM (j,,K) I aMHOIAs I)FF TasEr IN ELI(83) OF NASA CR-1064 E NONCOM

VLkN-.(J) in(; %P FOP VO~RMATTON RFArTJON OF J Iii SPFCIES C EGTCOM

VVAKW '11.Nol FVALIPAIFn AT THE WALL FOR THE (TSP)TI4 ELLEMENT. C NONCOM

V6AH V1'Aw K111MfIAO L E01IJIL

Vm~rpl '4*(> NUMINFQ. L STATE

VMAY'.kj) 'Rf OF V4&'!AHLitS STARiTING WtT.m C1 TO BE STflRED ON TAPE. E I4iscom

vmrCI4 NIJ$FACF M4ASS LOSS QATE nff'E TO LIQUID LAYER FLOW L OUTPUT

v~4tJM VISCOSITY OP mjFTIJQEs COMPUTED IN "UROUT1NE PW1flS AS C PRPCOH
RH(I Ik'RA * VM1J5/VMU3

VMUi COE~FF1CIFNT 141ib nFFINEU 104 EQ(22) OF NASA CMl-lO6?- L PROPS

vI'ti %AMF AS VM#UZ IN PROPS, L M4ATER

*vmwip C(*FFICIFNI -'et' nEFINFO IN EtIZZ? OF NASA CM-1042. L PPI)#$

PguO,0rTY Of T~f rAS% 0wTITIaR WIICm RF'OUCES TV I/fVM OQ~ EQUAL C P*PCOM4
AlFIISIj4 Cm ctiitItmls, sf SE011Q41 OF NS4'A Co-lO4?

67
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)MJI F0TVATIVF (OF 003~ WITH RESPECT 11) ETA. C PRPCOM

V'VqI4P OI)FTVA1IVF' t)F VM11I4 wITN PFSPECf TO ETA. C PRPCOM

vmc;rf)4JTRU4UTTON TO PAIXTURE VISCUSITI GIVEN HY AMUS *R#4MG/AA, L PROPS

VM11h (t)NTRIHU1iq MO TOmIXTUIRE THERMAL CONDUCTIVITY GIVEN RY IPMU6 L PROPS

+ CPTTI/1.9869-?.c; * TKII') / P

VMIjI? -'IJ(OIMICT OF THF Tw~o CuEFFICIENTS MUI ANU MU2 DEFINED IN EQ C PRPCOM
(?2) OIF NAISA CIR-106?

Vm0A rnNrTAM7T r T4F VISCOSITY RELArION o4UEIVMUAOT**VM(14)/IVMUC* C STICOM
T+VF4JIif). IISEt IN KR(7)al OPTION ONLY

vm(PIm CONSTANT IN fmE VISCOSITY RELATION DEFINED UNDER VMUA. C STTCOM

V4111) C(1NsrANT TN IM4F vt.SCOr'-*oY RELATION DEFINEO UNDER VMUA. C STTCOM

V0(IV'COSTNTY AtMA~AY AE DE C EDOCON

VmWEF *1111-1CULAP W#i 161T (OF IUAS AT 4IuUNOAkY LAYER EUGE. C ED6C3Cm

VN (J) RAPTIA1 PIwFlSouF.CEPC4

vmJugj.'d STATCMHIO4ýTIEle COFFFICIENT ON K IH BASE SPECIES IN FORMA- C EQPCON
~to~' OF .1 VPH SPFC!ES.

VVnL I OCA) LY rO%.F INFi1 VAIIARLF L REFCON

W $0) (COISPrNFNr MAS, riLOX AT WALL9, W(, IS FDGV GAS9 W(2) IS PY- C BLOCOM
ý')LyrIS fr.ASS W'1) IS CHAR~

WAL-F'l VAI4IAS4II FtUIVAk.FIVCEO TO VALCOM VOR MM9P194( PUPPOSES L OU14CO14

WALt-JIvr NOuyAj16o 11IFF4SIVE mASS FLUX At WALL IOU i'VE:O eAY [04411) C FLXCOM
niW N.A% CO.?N-1.?Is CK6(K) EVALUATEB) AT THE WALL

%ALI 0 Nt0QL4AL'7') !IFrUS!VE W4EAT FLUX AT TH4E WALL (DEFINED gy (0 C FLXCOM0

('-,P) nfl PNA%& w(If~tllb CIP (VALUA!EO AT THIE WALL

WALIAQjI4f tGCOAl- SIFT O(ý VAL(A0 O4 vLLAJ. E FLXCON

1,' ~? 0 AIrTA4 a# 'sN I P*OPS

O~d
3 4 Vt7L PROPS
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wn;0.3? * AJrTAR PM1JI L PROPS

wflT WflZ/PMUI - WOP L PPOPS

Wns onf4/PmuI -wo5 L PROPS

WPTAALATInN 'PATL IN THE CONVERGEU SOLUTION OF MATERIAL CON- C BUMCOI4

SIflFRFC) tInER KR(Rfi 3 THIROUGH 63

oil? CONSTANT 1*36q WHaIC" FNTERS INTO CALCULATION OF MIXTURE L PROPS
TRANSPORT PROPERT IFS.

WM WOLFCUIi AQ WEIGHT OlF AIXTURfe C EOPCO14

WRSUP Of PYOOfLYSIS AND CHAR M4ASS RATES. L. HATER

wriUM wfl) * 10(p) * W(11) L. NONCER

WTOLECULAR wEIGmT AS SUiMMED. L INPUT

Wyno PRFSSuIRE 0 GAS M4OLECULAR WFIGHT. L HATER

IfYL riUMMirION0 OF V1p,fiI 0 wTdf.J) FOR ALL CONDENSED SPECIES, L MATER

wymuJJ 4OLMCLAR WFIGHT OF SPECIES Jo C EOPCON

X(N) C.OWAFC.TION% OF NONLINEAR VAkIA04LES IN CHEMISTRY SOLTrION* f [QYCOM

x) PVIAPFn VA1BUF nF nELrA LN T. L CRECT

An tOCALLY IWE!IIFI) VARIARLE L SLOPO

xr*(N) t)FPFO~f AY tij(Afi) OF NASA CR-1061 EVALUATED FOR P=0(191)9 C cokECON
hu I TO 4. Xt;(S) IS TrPf INTEGRAL 00((,I(1I@(A
GIVEN PT Eu ("s).

111L) TPAMSFORAWP 5TREIMWISF C(K'*OINATE W(INED NY [05(311 AND C MISCOM
(13) nF NASA CR-iIC82

xIcoficI) IT7~rvANfl IN fALCULATION (W 1! IN REVrCON9 TENPORARY ST0016BE C lENCON4
Ab~f& IN OTNEW 004)?IW~S.

A.) LOCALLY 1F.iI0WU VARIAIILE L. 14ASI

AK 1,)L2ALLY ntrit~iro vARatNE~ L, IATSI

AND LOCAILY twrlNto v4"tatA.[I.MA

AN 164.) rtETVIWO %Y fnE0)1R Or NASA CRlIbZ [VALUIATED V1* P~fjZI)* c COcCOm
fNa 1 TO 4. f"tS) IS 14 114TCOPAI Of tftIl.If Q.I)*D(TA.)
CGIVVrd lk FnO1c)

S OT IJ)CAkILY f.fit.,(O VARIABLE L SLOPO
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AfOTT I,)CALLY WEIWFI) VARIABLE L. SLOPO

AS O1CAIL~y fFFiNFfl VARIABLE L MATS!

A~ptfN,') nFFITe4fn AY E40(6) Of N~ASA CR-106b! EVALUATED) FOR PaSP(1,I.I() C kJECOpe
tin: Tn 4. XSI'(9i*K IS TWi INTEGiRAL Of (Ff2*I)*SPfI9lK)
*41`ETA WdvN RY FQ(8%)

AT 1.0CALLY flJFINFL) VARIABJLE L ASMAX

ATfl LOCALLY OFFI-N~rf) VARIA13LE L SLOPO

XTT LO(ALLY DFFrlINO VARIARLF L SLOPO

YII) AClUAL 0I STANCF FROM AOOY I'9IEASURED NORNAL TO SUWrACE* c O4JTCOM

(A) AWRJAL Ii qfo PARTIAL PRESSURE 400 FOR PRESENT CONOE#4SED C 100CO0M

SPECTFSJ. IDF.ITICAL TO YYY(J)*

YAP CONSTANT IN NIXING LENGTH EOUArION. C EPSCO04

Ye INITIAL VALUE OF Y~j) L INP'UT

Yflt LO.ALL~Y OFFINCO VAPIABLE L TR04RL

Yn10 LflCALLY r)EFINED VA.4IAOLE L TRNSL

In"3E 10C4LLy nFFINFI] VARIAALE L TANBI

Ines)-IAL!Y WFIWCI) VARIABLE L TR'IBL

1114T st.)cVINT) L INPUT

Y LOCALLY IWFINtO, VARIAML L SLOPO

VALUU F CWYYrtjj AT WALL (SAVED) C EOPCON

7STATIc TFEMPERATUQV IN DIG Ks HMj.NICAL TO TO. C EQPCC44

IGIN1) Ofl4EV 4Yv (0194) Or NASA CR-Ift? EVAL.UATED FOR PO0(1,1), C MISCON

ZK(K WINYTY M r~~f1f K 0"IH I IN OVIE0 S ARESULT Of c 64oCOp
f,. AP9RfEI'A1TJO.IVOM914TARY OfhrvUSIO COCVVICIFNTI AND
Dflit"CS In SO(I.1,K) F(14. EW)AL OIFFU!KIO*1 C~iFFICIE#ITS (E

1XVIt, rwoi!v~yIvr (w Zt UIT'i ofepfCT To ETA* c P*PCON

1* 0'4. 1 f)~ oy Coq~4i GV NAS& CO-I04? EV&LUATf0 rOft porizo), C HIscDW
Hw1TO 4.

I7:
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~PINT,% IDi)?itFO Ry Fovq4) (W NASA CR-1062 EVALUATEO FOR P*SptIIIK) C HI$COI'.
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SECTION III

LISTING OF FORTRAN V SOURCE DECKS

Listings of Fortran V source code decks for BLIMP are presented in this

section. The various subroutines are listed numerically in terms of their

file code names.

File Code Name Routine Page

B01A DUMCOM 73
D02A BLIMP 74
B03A SETUP I5'
B04A ITERAT 77
B05B NONCER 79
B05C RNLCER 87
B06A LINCER 91
B07A REFCON 93
B08B ICOEFF 99
B09A RECASE 101
B10A HISTXI 104
B1lA OUTPUT 106
BIlB FELTRU i1
B12B IMONE 117
B13B IONLY 121
B14A STATE 123
B14B STATEN 126
B15B R•RAY 127
B16A SLOPQ 130
B17A ABMAX 131
B18A MATS1 131
B18B MATS2 133
B19A TRMBL 133
BI9T TRANCR 138
B20A EQUIL 141
B21A THERM 151
B22A MATER 153
B23A CRECT 162

A INPUT 165
B25A PROPS 172
B26A TAYLOR 177
B27A LINMAT 178
B28A KINET 179
B29A FIRSTG 183
B30A ERP 185
B30B ETIMEF 185
B30C LIAD 186
B30D TLEFT 186
B30E DATE 186
B30F rOD 186
B36A OGLE 186

72
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I C801A BL 0
2 SUBROUTINE OUMCON!~cK OA 0

* 3COI*ON/BLQCO#4I HOA( 71), MOB( 710tN"JPECpFR( 7±1v~,Nr(3)qLEF(±0) BOLA 00
4 1vLFSLvPEASE#E1O),~ L2vL3 ENTR-MOO

5 COWHON/BJNCOH.' SUHPCORMAEASEICORNNDOTTFZ,1777,DTEMP,XIPIXBOIA 5
*6 COMMON/COECON/ CSC6,CTC8,C9,~CpoCl1,Cl2,C±3,Cl4,C±56801A 6

7 1,ISC16C7,C18,UI9,C2OC2lC22,C23,C24,C2gC2EC?7,C28,C29,C30DC,C.-o±0A 7
* 82 32,C33,C34,C35,C36,C3?,C3aC39,C40,C41,C42,C43,C44,C45,C46,C4?,Pa43E~lA 8

9 3,C49,C50,CSIC52,PC53,c54,css,cflCS7,CS9CDSc~qCSntCsl,062, C63,C64,(;eO1A 9
10 465,C66,C6T,C68,C69,C7DC71,C72,C?3,C?4-C75,C76,C77,C78,C79,cSatCajBgjA 10
11 5tCS2,C63,CO',,C6StC86,C3'7tCea BOIA 1i
12 CONWON/%IOECON/ CKI( 8),qCK2( S),CE3( B),CK4( at oCKS( 8) CK6( 81 BOLA 12
13 LowX( S),CKS( B),CK9( 8)vCKIO( efrCKII( S),CKIZ( 8)vCKIS( 8) BOJA 13
14 2vCK14( 8),CKIS S)qCKI6( ShqCKi7( 81,CK18( 8),CK19( 8tCK20( 8) 80iA 14.
1s 39CK21t S),CK22( S),CKK14 8, S),CKH2( 8, S3,XM15P,XG(5),XSP(5v 9) BOLA 15
16 4,CKK3( 8, 8) BOIA 16
17 COMHON/CRUCOM/I4CARB,EMISSTEFADuHBouHCOUU4,HT!F,HNAT,EMISC,EMISTBO1A 17
18 1,HPGASU(3),BSUj(3),HPYG(3),NCHAR(3),EMIyg3),g(S(40),ISU BOLA 18
19 COIIHON/EOCCOM/ PE(O,v 13,PTE(409 1),SPEf 8,40, 1),OUES,6801A 19
20 1UE(40),RHOE(40),YNUE(40),TE(40)tUEOGEDUEOGE,D2UEDGVNWECGEC90 ENTR-MOO
21I 2,USIP(40),XDSIPTTVCPTVCC(40),HEA(403,SF(20):.CS(20),CSPR(2D), ENTR-MOO
22 3CG(20),CGP(20) ,SREFGEPNENUItdFRHCINF,IftNFPINF ENTR-NOD
23 C~IOIPCNEC~Y~CNMSTP~RDDSRO~PIi~ BOLA 22
24 1 EPSA(15),EPSIEL(±51,0PI(15,2),DEPCTREFRETRVINTR(15) ENTR-MOI)
25 COMMON/EQPCOII/ RH ( 71,v2), PC ( 719,21,0RD(f 71 t2) ,RE ( 71,2) , RF( 71,2) 80 1A 24
26 1 TU( 71,2),FF( 71),FFA,IFC( 71),A-TACIO),ATB3(10),.ATC(10),WAT(lo), BOlA 25
27 2 ICAT(iO),IR(10),IZKZ(10)vLDNI( 711tPZ,TK(20, 7)tVt4( 71), BOLA 26
28 3 VNU( 71,10),ITFF,KR2,HCH,,NCVHHIfltg( 71),YYY( 71),YW( 71),GG( 71)BOIA 27
29 4 ITM(20 7)9EPOVRK#SIGHABASH0L BOLA 28
30 CO#INON/EOTCOM/SIP,H!P,EELEENLFLIQCPF,!REIERAA,IITS,!NILiIT,BJIA 29
31 1 HODEHNELT,SMELsTTAKTHINMELTSUMNNSUqLHSWSSBX,1SP2,15pQ, BOIA 30
32 2 ISPKKJ,SVA,SV99SVCSVOSUHCFFF,CHF,EPRV,IFCJC,WTG,WTLJCHH4G, 9014 31
33 3 CCPGTTw!NTTHAX,L7',LS91ec±±,,EBuuaEBL(IO),A(16,16),ee(16), EWTR-MOO
34 4 IP( 71),vALP(I0),IFNU(I 0)PGAt4H(10) GAMF (10) SLAM 9101vDY I 71),RVSr B%±A 33
35 5 CP( 71),HH( 71)*SB( 71),TC( 713,VLNK( 71),E( 71),PNUS(10), ECIA 34
36 6 SC(I0),8LNK(10),8Y(10),IBC(lg),eEqlo),JZ( 4) 801A 35
37 CONI4ON/EQRCOM/FLE( 43)vGLE(00),SPLE300, S),ELA(313JVLEMGL'cM BOJA 36
38 1,SPLEM( a),ELM(14,ELrnIIFLM,IGLH,ISPLN( 8)vNELN,ILt*IOFL(43) 900A 37
39 2,DGL(30),OSPL(3Op 8)tFNLE(1a)*GNLE(i5),SPNLE(15, 8),ENL(153) BOLA 38
40 3qFINLE~lGNLEMqSPNLEMf 81, ENLHI(,IFNLHIGNLNISPNLI4( 8) 001A 39
41 4tNENLMINLMNDFNL(1S),DGNL(I51,DSPNL(1s, 8),DRNL(10) BOLA 40
42 COflhON/ETACON/ETA(15),DETA(151 ,OSQ(14),DCU(14),6±(14),B2(1a.) 801A 41
43 1,LAR(153),BAI(43,18,8BA2(30,15) BWj 42
44 COMMON/PLPCOM/TXI42,TUE(2),TRoE(2)tTTE(2),yvpquE(2),THAT(566,2) 801A 43

Ii2tTHF(1592),LEFT(1C,2),TPE(2),TRACS42),?oSxP(2)tKOT(2) BOLA 44
46 COrnqON/FLXC92I/OELQI4,DELJWf 8),DQtdL(53),DJ10L(53, 8),IEALLQ BOLA 45
4? 1,WALLJ( 8),QWVJXW( 91,TPWALL BOIA 46
48 COHHCeN/HISCO"/C1,C2,C3,C4,ALPHo,sETAZM(4,14),ZG(h,,j4) ,ZSP(4,14, 6801A 47
49 1 ),XI(k0),HF(15,5),HG(15,3),NSP(±5,3, B)tHALPHvHUE,g*RJEtHFW,0LX2 801A 48
s0 2v G 3M(4 0),tBETA" (4 0) BWl 49
51 COHIION/It4TCO#9V KR(20),XINKCUTphAT1IHAT21,IAT1JIJAT2JNETAX,!S,N8O1A 50
52 1S,!TNTINENSPNSPNINAN,9NLEQ,NNLEQNRNL, I1S,XAPPA,-JBARCASEfL5) BOLA 51
53 209(s), NWE,NONKQO10,I7EN,NITENKRI7,kBTNBT2,IOFENTKR9(40) BOIA 52
54 3,i(AUXOJTINEJSPECMD(3),IUISH. ENTR-MOO
55 COMMON/KINCOM/MTPKFtXý0),EAX(±D),EXK(10),pmqu(±o,10),RHU(jg,jO%., BOLA 54
56 1 D KPT (1U) 9PKP (10 1,P KR iO) , RAT(10) ,RS IG f 0),1A (10),L L 10) , PMR 10), BOLA 55
57 2 PRMU(1O,10),EESE(10) BOlA 56
58 COMMON/NONCOM/AM(±53,1531, 0VNL(153) ,TCM, BOLA 57

73
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59 1VLNK(WoOLPH( 91 ,OLPK( 8, 9),DOTHWVDTKW( S),FLUXJB( 9) BOLA 58
60 COMNOTO/tStE9ES9HN~TM~CPL~SE~COMP SCIA 59
61. 1 ,CM( 9)PTHELEMI4 9) BOLA 60
62 COMMON/PRMCOM/TINE( 50)pPRE(I,0)qPTET( S0)IGE( 50),S(40),ROKAP(40) 801A 61
63 1,RNOSEVKAPNDISCIOISC(40),NSD(10),MSO(10),ITF( M91,PRE,?RAON09 BOLA 62
64 2CONEvRADFL( 0O),RAOR(4019RAMS401,IRAO BOIA 63
65 COMNPPO/R1)TI~RO1)StgPAC1)Q(SpIS BOLA 64
66 1,CPBAR(15),VMW(I5),PHIK(I5j, 8),ORHOMORI4OK( S),ZK( 8),DZKN( 81, OBOIA 65
6? 2MU3Kt 8),0ttU4IK( 8),OTK( 8),qOPHIKH( 8),D0PRK(t 8),OSCKt B)SOCAPCKt 0801A 66
E8 39ONTILK( e)POQRK( 8),OCPB(I( O),OCPTK( 8),DMUi2K( 819DZKCI( 8, 8) 801A 67
69 4,OP"IKK( 8, 8)t DNU4HDMU3HDHTILH,VMU12,CTCTRCPTIL,HTIL BOLA 68

70 5,V1113.DTH,DCAPCHDPRH,DSCHDQRHOCPBHDCPTH,DMU12H,VMU(15),I RMOP lOlA 69
71 6(15),Pt4IKP(15),HP,TPZKP( 8),VMU3PYNU4PHTILPCRHO(14),GMR(15) BOLA 70

72 COMNON/STTCOM/GAMIPRf3UMPRAPRBPRCPROVMUA,VMUBVMUCVMUDNC, BOlA 71
73 i FLD(693),vVHW BOLA 72
74 COMIION/TEMCOM/SPDUM( 81,OER(40),0UM"l(15),SLOPE(15),REDUM(15) SOlA 73
75 1,SDUMIC4O),SDUM2(40),FWDLIM(4(0),XICON(40),FWCON(40),FWINIT( 1) BOLA 74
76 2,XITNIT( Li)lons( 40) BOLA 75

7? COMWNONVARCOM/F(4,15),G(3,iItbSP(3,15, 9),ALPH SOlA 76
78 COMMON/WALCOH/FW(40, 1),TW('.0, 1),1W(40, 1)7SPW( 8940, 1) BOlA 77
79 1,RHOVW(409 1)PFLUXJ( 3,40P i),IHN,ITW,IFN,!SPW,IRHOVI4,IFLUXJ BOLA 78

soEQUJIVALENCE (F.PEQVTXI), (ILQEQVNOA), (BUNECVIUNP) ,(COEEQV,U5),
81 j(CONEQYCK1),(GRBEQV,HCARB),(EDGEOVPE),(EQPEQV,RB),(EPSEQV,ELCON)
82 29 (KINEOV,MT) v EQTEQVqS IP) ,(tERRECV, FLE) t(ETAEOV, ETA), (HISEQVPC1) 9
83 3 (INTEQV,KIN),(NONEQVAM),(PRtIEQVTIME),(PRPEQVPR),(STTEQV,GAMI),
84 4 (TEMEOV,SPDUM4),VtAREQVF) ,(WALEOVFW) ,(FLXEQV,DELOW),(OUTEQVY)
85 DIMENSION BLQEOV( 121.2),BUMEQV( 1OI,COEEOV( 84)gCONEQV( 1.23)
86 1 ,CRBEQV( 67),EOGEQV( 649),EPSEOIJ( 381)vEQPEQV( 2352)
87 2 ,EQTEOV( 1033),ERREOV( l468)PETAEECV( 1463),FLPEQV( 1200)
as I 9FLXEQV( i406),I4ISEOV( 1171),INTEOV( 108),KINEQV 4.210 ENTR-MOD
89 4 vNONEQV(23663),OUTEOV( 42),PRMEOV( 517),PRPEQV( 608)

90 5 ,STTEOVt 30),TENEQV( 335),VAREQV( 511) 9WALEQV t 606)
91 DATA ATA(1),ATB(I)9ATCf1I/4H ,4"4 94H
92 IF (ICK-10l) 70,10,40
93 10 READ( 12 1 FLPE,2V, SLQEOV,8SUME OVCOEEQVv CONE QVrCRBEQV, EPSEOV,
94 1 EOGEQV, EQPEQV, NINEQV9 EQTEQV, ERREQV, ETAEQV,
95 2 FLXEQV, HISEQY, INTEOV9 NONEQV, OUTEOV, PRMEQV,
96 3 PRPEQV, STTEQV, TEMEOV, VAREOY, WALECV
97 GO TO 70
98 40 WRITEti2 )FLPEQVP bLQEOV, eUtEOVoCOEEQVPCONEQVFCRBEQV, EPSEOV,

99 1 EDGEQV, EQPEQV, KINEvqV EQTEQV, ERREOV, ETAEQV,

100 2 FLXEOV, HISEOV, INTEQV, NONEOVt OUTEOV# PRMEQV,
101 3 PRPEQV, STTEOV, TEMEOV, VAREOV, WALEOV
102 7P CONTINUE
£03 5 RETURN COlA 067

104 END COlA 068

105 C8LIMP BOUNDARY LAYER INTEGRAL MATRIX PROCEDURE SLIM 001

106 DIMENSION FT(21)
107 COMMON/INTCOM/ I(R(20),KIN,KOUT,MATlI,tlAT2IIHAT1J,MAT2JNETA,I,ISN802A 7

108 £SI!,NTINE,NSP,NSPMI,NAM,NLEONNLEQ,NRIhL, ITS,KAPPACIARCASE(15) 602A 4

109 2,0(8), MWE,NON,KQ(10),!TEM,NITENKR17,WTlTNET2,IDENTKR9(4O) 802A 5

110 3,KAUXO,JTINEJSPEC,MD(3),IU,ISH ENTR-MOfl

III COMMONPPMCOM/TIME (3 J0),PRE (4O) rPTET (5 0)jGE (90) S (40)ROKAP 440) ENTR-fNOD

112 ± ,RNOSEtVKAPNDISCIOISC(40)tNSC(10),MSO(l0),ITF(5O)41PRERAONO ENTR-MOD

113 2 ,CONE,RAOFL(50),RADR(40),RADS(40),IRAO ENTR-MOD

114 COMNON/WALCON/FW(40, 1)*TW14.0, 1),HW(40, l)ISPW( 8,A0, 1) B02A 7

115 1, RHOVW (40, 1) ,FLUXJ ( 3,#40 , 1) ,IHW,I TW, TFW, ISPW, IRHOVW, IFLUXJ 802A 8
116 1 FORMATMA)

74
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11I DATA IAST/114,/
118 DATA LAST/lK9/
119 DATA IBLANK/2H f'
120 I(IN=5 ENTR-MOD
121 KOUT=6 EN TR- MOO
122 JTIMEx1
123 8(l)=.5 SLIM 015
124 8(2)=. 333333333 SLIM 016
125 6(3)=.166666666 SLIM 017
126 8(4)=.125 SLIM 018
12? 8(5)=.041666666 SLIM 019
128 B (6)z. 033333333 SLIM 020
129 8(7P. 0136886888 SLIM 021
130 8f8)u.003968254 SLIM 022
131 ITuI BLIM 023
132 46 MNE=-1
133 NBT=13 EWTR-MO0
134 N9T2214 ENTR-MOD
135 IS=1 SLIM 025
136 IU=1 ENTR-MOO
137 41 ITEH=1 SLIM 026
138 42 CALL SETUP SLIM C 27
139 43 CALL ITERAT SLIM 031
140 CALL OUTPUT SLIM 032
141 IF (IDENT.EQ.IOLANK) GO TO 55
142 CALL FELTRU
143 55 CONTINUE
144 IF(NON)43v44,40 SLIM 033
145 44 ITE14ITEW.+1 PLIM 034
146 IF(ITEM-NITEM) 42,42,45 SLIM 035
147 45 ISN=IS ENTR-NOD
148 IU=IU+1 ENTR-MOr)
149 49 IS=IS41 ENTR-MOD
150 IF(KQ(I0)+IS.EQ*-10)KQ(10)=1 ENTR-MOO
151 IF(IDISC(IS)*EQo2)GO TO 49 ENTR-MOD
152 IF(IS-NS) 41941,40 SLIM 037
153 40 READ(KIN,1) JAST
154 IF(IA!T-JAST) 47946947
155 *7 IF(LAST-JAST) 40,48,40
156 48 STOP
157 END SLIM 038
158 C803A 803A 001
159 SUBROUTINE SETUP 003A 002
160 DIMENSION HISTI(605),HIST24(EO),HIST3(511),VMAT(566),HIST4(600) 003A 003
161 COMMON/8LQCOH/ MOA( 71), POO9( 71) ,NSPECVR( 71,15),W(3)vLEF(I0) 003A 4
162 1,LEFS(1q)#PIEASELEFW(10) 6L03A 5
163 COMMON/EOGCOM/ PE(40, 11bPTE(40, 1)PSPE( 6,409 1),OUES,003A 6
164 1UE(4O),RHOE(405,VMUE(40$,TE(40),UEDGEDUEOGE,02UEDGVNWE,CGE,C9o ENTR-MOO
165 2,DSIP(40),!OSIP,TTVCTVCC(f40),HEAI40),SF(20)PCS(20I,CSPR(20), ENTR-MOO
166 3CG(20),CGP(20),SREF,GEPNEN,UINPRNOINFNINtPINF ENTR-HOO
167 COMMON/FLPCOMITXI(2),TUE(2),TRNOE(2),TTEf2),TVMUE(2),TMAT(56e,2) 803A q
168 2,THF(15,2),LEFT(10,2),TPE(2),TRADS(2ITOSIP(2)1 KCT(2) S03A 10
169 COMMON/HISCOM/C1,C2,C3,C4,1LPMD,9ETA,ZM(4914) ,ZG(4i,14),ZSP(4,14, 8003A 4t
170 1 ),XI(40),HF(15,5),NG(15,3),HSP(1!,39 8),HALPH,HUE,HHUE,HFWq0LX2 803A I.,
171 2,C3M(40)t9ETAN(40) 803A 13
172 CONHON/!NTCOM/ KR(201,KIN,KCUrMATIIMDTZI,MATIJMAT2J,NETAI,IS,NSO3A IL
173 1StITNTIMENSP,NSPM±,9NAMNLEO,NNLEQ,NRNL, ITSI(APPACBARCASE(15) St3A 15
174 2,8(8), MWENON,KQ(10) ,ITEMNITEMKR17,NUTNeT2,IDENY,XR9(40) 903A IS

75
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3, KAUXO,JTIMEJSPECND(3) ,~IUS1 ENTR-MOD
176 ^WOMMON/PRMCOM/TIMEI 50),PRE('.0),PTET( 50),GE( 50)9S(40)vROXAP(',0) 803A 18

177 ,RNOSEVKAPNDISC,IDI5C(40),NSD(10lMSO(IO),ITF( 50)PIPRERADNO, 803A 19
i78 2CONERAOFL( 50),RADR(40),RADS(1i9)tIRAO 903A 20

09COMMON/VARC0M/F(4,15),G(3,15),SP(3,15, 9bjALPH 803A 21
180 COMt¶ON/WALCOM/FW(U.o, 1),TW(I.0t 1,HW(40, 1),SPW( 8,40, 1) 803A 22
£81 1,RHOVW(40, 1),pLUXJ( 3,4.0v 1),IHWITW,IFN,!SPWIRHOVWIPLUXJ 803A 23r 182 EQUIVALENCE(HISTIXIbv(MIST2, PE~,(HIST3,F),(VMATCl),(IlIST'.,FW) C03A 008
183 2 FORrjATU1H18X4ITIMEEi2.5,56H SECONDS - -- -- -- -- -- a-- -- C03A 022
£84 1£-- -- --------- ---,MWA6
185 3 FORNAT(/INI7X4NTIMqEE12e5,35H SECONDS -- STREAPWISE OINENSICNEI2CO3A 024.
186 Ie5qIINFEET -9-2X3A6)

Id,4 FORMAT(1IH8X4HCASEI3,32(2H -)MXAGI
188 5 FORMAT(1HIX4HCASEI3,11(2H -)21H1 STREAMWISE OIMENSIONE:12*f,13t' FEE
189 1T - -- -3A6)
190 9931 FORMAT(I17,E1O.3) C03A 026
191 DATA MD(2)/6H /
192 MO(1)=M0(2)

199 AL IWETIIV,5.,5O3 2

AND BODY PO!UIS O ECACUAEDtADCOA 3

196 ~ CALL RECASEMD
19?KQ(10)=0

199 IF(KR(7)GT1)1495 CALL T029(1

209 INPUT EOTARVLUE AND SITET UPAND, INVMERT OELMNEA L SPECICES TOTBE 1C03A 039

211 C AVONIDERD, FOR E ASEUNT CASDS BYOSETTIONST BE1 QLULALTOD ZERND I C03A 03.1
212 C CAERNCBE DONE IF NDONLYE GIVENA SACIT I THEEPEIESAE TIE N OY C03A 032
213 C OITIONS1 104,104,10
214 103 CALL LINRATEC3 3
215 04KR1710=07

210657 IF(I(R(7).G,) CAL,1577,157

?019 IF(ESM1)17315517 C03A 037
2208 157 LF(i C03A 058

2121 15 CANTINUDNE IFADOL IFEASANGS PSMEC03A 042
213 5? IF(NIIM-1 1074,14103.5 C03A as3

224 103CAL ITEM-1 5116, C03A 0546
215 156 KR1U=KR(17 C03A @5S

219 NTI TE()I 5795517 C03A @59
22075? LEFT?)2D C03A 030

221 1573 ACONTINUE 48??as
222 1577 TONlf" 13590'17 C03A OS?

2Z3 157MgI TE (OP4T) IEST It ,ISTZt KIS T3,MIST4i,W, IF, RADS, KO( 10)

225 I5 D~NTC3 S
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233 60 TO 117 COSA 063
23'. C INITIAL GUESSES FOR PRINCIPAL CEPEVOINT VA03ASLES* CALCULATE CIR421 C03A 366
235 C 801, IMPUT(KRi10119) ORt USE VALUES FROM FROM P~rViouS OISEIKp(23 C13A DST
236 C 42)o MOTE*.LATT1ER REQUIRES SANE ETA VALUES AND SAME SPECIES. ITS C83A 168
23? C UTILITY IS FOR REPEATED SIMILARITY SOLUTIONS* 1T OBVIOUSLY CANNOTC03A 069
236 C BE USED FOR FIRST CASE. C,03A 070
239 115 CALL FIRSTO C03A 071
21#1 IF(TIME4I)1 13191919291952
2141 1051 ITASASS(4TOWEITUW) 1
24.2 WRITE(KOUTA1) ITA#, NO
24.3 Go TO 1#$
2441 1152 WRITE(KOUT,2) TINE(ITEM1,MD
245 106 IP(KR(71)f04q288#0t12
24.6 203 IFCER(12).NE~l) CALL STATEN
21.7 60TO 281
21.6 201. IF4KR(12)eNEol) CALL IMPUTEPTET(13
24.9 282 CALL REFCON
251 IF(WQ91.effo1 CALL TRANCRIO
251 KRII21*1 C03A 176
252 15.1 C13A 1??
253 107 00 1262 101911 ENTR-NOO
251. IF (IS*E@. 1eAMD.LV (1) o1o2eANDo~k4d2f oge )LIF (1 al ENTA-0000
255 1262 LEFTCIJ)LLW~IZ) C13A 356
256 C----COWPUTE HISTORIC INFORMATION
257 CALL MISWII
256 IF(T!NE113 195919394,16154
259 1153 ITANNABSSETINIVEN)i
260 WRITE(KOUT,S) ITAS, S(131,p NO
261 so TO 121
262 1651. WRITIIEOUT,3YTINEIZTENoShISI*N0
263 126 00 1261 IulNETA
264 1261 TIIF(IJ)sI4F(?,5) C13A $65
265 TXI(J)=X7(TS) C03A 6I"
211 TRAOS(JI.AXOS(I15
267 TOSIPCJ)-DSIPg IS)
266 TIJE(JvUUIIT) CI3A 847
269 TRNOE(4)wRK(IS) C13A 636
270 TYE (J) uTf(IS) COSA I"9
271 %GT(J)wXQ(11)
272 TvwUE(j.wvw~tIsl CIlA 0"6
273 00 164 10S1's 13A3 391
27% 161. YNAT(I&JIUWII*T1IR COSA 30W
279 Tpt(JI.PC(13,11 COSA 393
R76 "Was CIII Oft
277 C START OF ITINATION LOOP COSA 3I"
276 156 ITS0S CIlA 114
271 KR117WKI.T1 COSA 09?
Re6 119 RETURN C~3A I"
Rot 900 C83A 6I"

Res SUS" kT vK ITIRAT W4' a"*
t44 CMONN@/sQL I NO 1004t ?is* ant RDCI 71.15.UE31a1F(A 3t4' 3
141 ,ttIfS (113001.PEAELEVUEIS 0041 41
246 CoN30WIP3m/ IUUPCRIRA99SIICO100*US@019YMT??,79OTIrNP9X lo INW Ae 5
Is? coma.(~m~rep~nt 1.3).ek 36)2 El6 St *tA 18131 FLtN;LCM 36441 j

1IPI.EX( *3tN1)ER ,VL,86~K 1NENImStl) S4A 7
*65RAWSfIDAPIIII. *?8#1)1mI11SNEIS 3tIt 64~

no ,ULU1LRPLN SofcrfwsSuI.$t (miN1w tot"*I"ULRtISM"It~ as S'.
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291 4,NENLMINLMHOFNL(18),OGNL(15),bSPt4L(15, S)tORWL(101 804A 10
292 CO"MON/INTCWI/ KR(2o),KINK0UTNAT11,NATflMATlJNAT2JNETAtItISN804A 11
293 ISITNTIMENSPNSPM1INAN,9NL!ONNLEQNRNL, ITSvXAPPA rCSAR, CASE (15) 804A 12
294. 2,9(8, NWLNONKQ(10),ITENNITENKRIVNBTNST2tIDETNTKR9(40) SO0.A 13
295 3,XAUXOJYIICJSPECNO(3) 904A 1'.
296 CONMOt4/PRMCON/TIMEI S01,PRE(4@0)qPTETI 90),61( 50),S44@)ROKAP140) 804A 15
297 1,RNOSEYKAPNOISCIOISC(40),NSD(10),NSOI1O),ITF( So),IPRERArOtO 8044A 16
298 2CONERAOFL( 53) ,RADR(401R*0S140),!RtAO 804* 1?
299 CONPOOefVARCOM/Fr4,15)PGq3,15,#SP(3,j5, 9)v*LPN SC4A 18
300 5 FORP*T(13,1XVS. 3tF6.3tF7. 4,FS.4,IPE?.0,ot 13,E6. 1)?
301 6 FCRNAT(/1X15HITERATEO VALUEClXfa7IOANP MAXeLIN MAXoERRORS IN CO
302 INSERVATION EQS./IXS8NITS 4INE ALPH FPFW ERROR NO99EN
303 ITUM ENERGY b(sXA4tA211
304 1 FORMAT (22M MON-CONVERGENT OUTPUT) 84 i
305 161 ITSmI?S+1 824* 019
306 JTIMEaMAXQ(JTTME,0)
307 CALL TLEFT(ILEFT) ROG6
301 IF(ILFFT-JTINE) 30,30,3
309 30 JTINEn-JTIWqE
310 KR(4)ul ROG
311 KR(161*1 ROG6
312 KR(161*1 ENYR-MOo
313 KR(191ul ENTR-HOO
314. 31 CLINTINUE ROG6

315 NONS2
316 323 IF(ITS-5) 326,328,321
31? 320 IF(KR(2)) 325ý 3219 321
318 321 IF(6O(10)#10) 3269322,326
319 326 IF(WON-2) 325,330,325
320 325 RETURý
321 322 KXtIA )=2
322 IOTSCIIS)ZI1
323 SASE=0.1l
32'. ITSa?
325 WRITEIKOUT,32%)
326 324 FORMAT(96W1 PRIOR LAMIINA$ SOLUTION AFTER TRANSITION, TURBULENCE
32? 1 WILL 0E INCLUDED AND SOLUTICH CONTINUED/)
326 328 IF(NOW) 325,330,330
329 330 NOkwO EN TR-KOO
330 C.ALL NONCE* 004* 621
331 CALL ETIMEF(T1690)
332 FPPWwFI3,I)/(ALPs4OALPW) 3041 6??
333 I(O1)E.'GO TO 19300

335 109 IF fITS-I) 190111,101.11 604A
336 11998 ifOMl)N
33? 1901 If (NSPNI) L12912,919@ 914A
330 190 WRITE(O(OUT06J (Moatio ,Oetto ,(u!,kSPN) ICUA @25

331 GO TO III
3%1 ~ 9 14? RIT[ I OUT,71

341 GO TO 1920

343 19'. WR I Tf gout ') ITS, TIN"o &LPN* FPPW*E&SgtELM" vI fNLN*FNL [MvIGNLK#GLE11

307 12 If((tWW#ft?.0S? 162)62,1599

16Z,1129I5
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349 7 F'ORMAT4I7X65HITTRATEO VALUES DAMP "AX.LIN MAXeEFRORS !I: CONSE
350 IRVATIOW EOS9/1X5614115 TIME ALP"4 PPPW ERROR "ONENYUM
351 2 ENERGY I
3S2 162 "ON=# 804A 029

* 353 GO TO 322
3540 159 !F"ZTS'.50) £1610600160 8046A 031
359 161 WAJTE(KOUTV11 804A 032
3S6 IF 1ELN*NELMM-.02) 162,162,1601 804A 0Z33
357 1661 NONI5 804A @34
350 60 TO 320
359 C ITERATE O3 OUTPUT 804A6 036
366 161 JF(KR(41) 161,l10193 80044 037
361 193 MONx-1 0046 038
362 60 TO 323
363 END 8046 040

365 SUSNOUTINEMKICR 80560020
366 INTEGIER AsVssu
36? SIN(NSIONOOJRNLC 71#1) 805e 004

o"DIENwStONOILQJW(la vOOJNM(153*1I ,VALLCJC1) ea058 Oc5
369 OIRmto.0EWbOSEIV 04) ,COEPQW 44231 p0s8 006
370 CWMON/91.4CON/ NOA( 711o NO$( T71INSPECvF1( ?ltl5R,1133,LEF(10) Bose 7
371 1 ,LEfStZO),PtEASELEPW(IIU) L2,L3 [NY!-W(Jo
372 cohION/ONuSIMN *UNPCOUU*,EASEICOR9Iw~o,MO,TVZ,I7??,#OTENP,KJP.xaosS 9
373 COMKo,,CconI CS#C6,CTCBelC,,iloCilCiZ.C3,C£.,,c15s.5, 10

* 3716 1,l~Cl6C?,CISC19,CS,CZICZZ.CZ3,C24,CZSC26,CZ7,CZo,CntC30,:si#Cllos 11
3V5 232,C33,C)6,9C35,C)6,03?,C30,C39,COPC41,C42,C4o3,C44,C45.cI,,c4?,c#.abo5s 12
376 3,C4*S,C50,C$1l,C5?,C53,C54,C5I,C56c5,C56C$, C59,C66,CG1,C6Z, C63, C64,C6058 13
37? 465,C66,C67,C66,C69,CoC?1£,?9Czc3,C?4,C75 ,C?6,CT,C?s,C?S,Coo,C18058e 14
370 SC&ZC03,CS4,C6,C466,C47C004 B0s8 15
379 COMMON 1COEcOH, CKi 0hEI ( ) S)X (n, Cx3 6) , CX%(a 0, CxsI e) ,CK 6 5 ) 8058 16
Sao 1,CK?( S)OCRII O)OCKS( *),CKISI 11,CK£1( *),CKltf 8),CX13( 8) @05o 17
381 2pCK14( *),C~£5 0) Cltia *)vCEI?l 811CU101 *)ICK19( C),CxZO( 1) ea5e to
362 JCKZI( 6),CKr2( 8),CKK.1 6, *),CREZ( At8, *,X(S),XG(5),13P(5, 1) Base 19
313 4,CKX31 1, 1) ease 20
304 COMMOW/cft9cON/HCARIe[NIS, STIF #AOUNS 0UW, COUP, MTEFIIAT EIf"ISc, [WISY less 21
US5 1,WPC,A3U13),BSU(3),MPYIIII,8CNASISI.EW1V131,xSI4aI,ISU p058 r?
344 COMMO01/106cowI P11441, 11,0T((48, 1),$PI( .40,1 1)0OU(S~l15s 23
367 IUE (4gIR#O(C16o.9'#UE[(4uT1 #40 vU(Ocf #DfOGEp O2UcOcVECGf,c~ CI [kTR-NOD
3#4?OX13,~ITCTClo1wh~~vgcio~sgz) EP'YR-POD

391 1 115P00?

392 COMNWI!tOPNI1 09t 71,21,11C4 71,2),*04 71.10),Sr ?lqZ,,RFt 71,Z)VOO50 ?4
33% 1 KTIS),?left*" Zt111)# .LIMIFC I 7).P,?.Ilt~ytl3 7,VUC( 71VA), BOSS ?0

39S 3 VNUI 113ZV(R.CUVU.YI7)YT 71).YV( 71),GG( ?D11651 31
396 4 .110.7.EOotleN.6591 e. 3z
39? COMMOK/f@TCOWS I P&MIPofft a f1m1of TOCPFvIRfv U11,&As IIZTS* I# I,j IIT, 065# 13
396 1 KOK* NM~LTvS;N(LTvTNAIYI pin* a1,S10 *upl#sunk0NIS 011 @1 xIWPp 065'a 0 lit 4
391 2 TWs KEJO SvatSV93.5vcIsi, Svm1'CFf F,~w , CPO eve ICrcics NG'TL aJcNwoc, wso
%so0 3 CCPoTj*TA~Vsývltl 1010e~ i)qt6go)vil1)j INT¶'-Az:
441 lb 191 ?1,I) P( 11OIFU fe)OCA1.G83PltO1.68It$$6SLAW11£0, OT ?1),O't5, fen9 I?
442? cpf T11034 1) .St71101Cl 7i),91~x1 71),1 1 71),PwtPJ o1), 0443.
4,63 & IC113,,oLUKcII),SYIZO)IRCIIS,6(I:A,,jze 4k) #355 Y
% 6% C~ON (0"IRCOW/TUI 4b3?,IC.[1~)Wv.-(W31 S) ,ELA(313),VL(N1,6L[P te5t th

16PLN ISEN11ENZFRJL.Stt *)vLIj.OVC3 89
404 290rG4(30vOV1L13O9 4) .71W[lt) outfits) 9SPHLI Its,* 0at"L(1531 @a50s*

79
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4.0? 39FOILE~tGNIfHSPOILf SO, v NLHN,!FNLPvIGNLHvISPNL"( 8) B0se '.3
'.06 '.NEIPLNXNLWI,!FNL(jS),OGWNL(15),OSPMLCIS# G)PORNLtIOI B05a '.4
'.09 COMMNoNIETACOM/ETAg15?pOTA(I5),Ds0(14t),DCu(14?,e1i14~,S2(14) 9058 45
4610 1,PLAR41531 PUAI (43,18il tAZ430pl) 8058 46

11COPNON/FLXCO"/DELQWv0ELJt6( 8IO@W.(lS3)tOJf4L(l53# *)PWALLO 3058 47
412 1,WALLJ( G)tQW,VJKMI 91#TPUALL el58 49
4.13 CONOOWHIqSCOhIClC2,C3,C4,ALPMO,8fTAZ8I'.,14),ZG(4,14RtZSP(4,14,v $BOSS 49

.1#4 1 ),XI(401,HF(15,5),NGII5,31,HSH15,S3# *),14*LPHHUEHMI6JEFWvOLX2 DO53 50
152,CIHI4401SETAP(46) e653 51

'.16 CONNNIlNTCOW/ KR(2gIE1.4.KCUTMAT1IN*??IPATIJNAT2JWET*.1.!SNIO58I S?
jilIS, ITNTIKF.,NSPNSPM1,MANNLEONNWLQN~I64., I1S*KAPP*,C8AftoCASffl5I 3053 S3

418 208(6)v "WE 9NO"*No. 410)911,rmfNITEII ,0817 p loto NOT29 IENI tK094401 3658 5%
:19 3,EAUX0,J1INEtJSPECKOI3I,IU,1SN ExK tK-09O

#10C01ON/lIOWNOCOW/A"(1539~S S) pOVWL (1531 OTCW0 3603 S6
F*11VLNKUOLPP( 9lrOLPK4 Go 9),DINWDKW( 6IFLIJXJS( go Sos8 S7
422COKON/PtRKCON/TT1E(Sg9PRE(41IPTET(56),Gf(sg),S(4OtftOEAP(:gI ENR~f-000
623CONKONPftPCo/PR(1Isty(15IPom(1),SC(15I,C*PCI15IQRE1SPMN(1ll 60s6 S0

to 2# 1#CPGAft(153,Vw9IiI1)fPW'K(15, 6IORHOW#04OlcOt 819ZKCC 8),OZKN( 6), 08056 59
##ZS 2NU3K( *l#0Nt,4xc *)POVK( 6),OPWNNI~ O)tDpRKt SIP0SC114 G1,0CAPCK( 8130S8 60
lb Z639014T1LK( *IOQRK( 61 ,OC*SK( 81,OCPTK4 llt,0W1i2I( S)#DZKK( 0, 61 l058 61

##? oOPHIKK( 6, $It 0t,I;.'.I4,NU3N,0KTLNVNU12,CTC?~,CPTLth1L Bose 4?

41 (lS),PH1KP~I1V9"P,TP,Zt(Pt 1),VWU3PVNU4PKTILP,C0140(14),GNR(l5) D05e "4
431 CONNON/VARCOKF(4#,l51,(.(3,153SPt3,115, 9),ALPH dos6 6s

433 OIH(NStON £NLN(0,1,ELO111
4#34 EQUIXVALENCtEwL~?~K INhh,7L
4.35 EQUIVALENCE (OfLQW, DELQJWl , (CON1,900JUL) p(WALLQWALLMJ 305A0360
4.36 01PME$10NCORAtIM) 6690SA4#?
43? (QU!VILEOCEICORAK( 11 ,AM(13) 305 0460
438 EQUIVALINWCC(AK,0OJRILR B650419
1639 0!"IVSION ftfQI1)
44*0 OIKNtSION RIlT (I

41EQUtVALENCCEIPREQ(1)0400OK) 1859
442EQUIVALENCE (CSCOEEQVI,0 (CE Ill) vC01FOV) 30SA0610
103 C**NU**6W0TE2S150,?73. WHEN R(OlIPENSICRXNG $519

XF(ITS-1) 11t5,11
44-6 EASEuO.05

t#6aIFIlT(N.*IL-Z) 3,3,2 FNTt-NOO

4550 WOO?--. 12/Cl

414s 4 vCSEz
i652 MO 1 9S17

a.5 00 17iF jNT

4.66 9 1FLU1JJ3,IS,IT)w-1.*'A7

4.03 WI) * luvJ(1.13, IT)
46 Z4) afL U WJ 191S, I ,T
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45WIS)aPLUXi;3pXSJ; 
0utIw

468 ~ ~ G TOXR902 11,1
4#6?1 COpTIVEMY M

485 ~00 12 JN'1,EL PEQ 
8 50 1

4.5?It"4("sum c (L.GOPPSWICHCatNGE
418 1FiC O9J). UK) 12p,4#1

4$9 CS a BETA * DUN

48R C CINITAL IZE AN MA RXC5AS
443 P1 I C&10&[

4435 C-0- iTsR juOF II RAO 0 OO OEhL FCOFs S (33

448 1 CSa 1. /T I A(LP"T0541)0
499 00M m9 AL" 0 LO 

11SA 95

5842 CO TO P" 4C 
65 1 8505 4 CAL C6U1L(RQN($85A891.IT

568 KO00WS£iSDW

441 00 31 11.1.11

513 3 0 wIftKA471) ?,1

516 53 0TF.IX-)S'es
s1y so MRS'Wg 90,5g,51
So$ S1 00 5? am1,wp~i
S " 3? EMOPIvROIIIOMIE)I(
sit 531 OL0KEOJ (W*,

Sit S OT~ttv~a YK81

K1 0 3 K 1 1 
N O W
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523 MuMATIJ*X-MAT2J
520# C-- -UPPER LIMIT IS MAX NUMBER OF SPECIES tMXNSpI NLAST 011f OW SP
S25 DO '.9 01MR" 9 9ase
S26 MN*M"AT2j
52? C ----- UPPER LIMIT CORRESPONDS TO OINEWSIONS ON AM ARRAY
526 00 069 k~1u2'.,153 Bo58
529 Lut*1
530 '.9 AN(Hr-Ipat@IL)
531 C0WJ25@6*15 EN TR-HOO
532 UEOGIES1. ENYR-MO0
533 OVEO412I. ENTR-MOO
5314 GfEPde FNTR-1400
535 CGE80. ENT*R-NO
536 CGEPUSS ENTA-MOO

53? DUM- RHOE (IS) OROKAP (13)*C3 OVMU1 iIS) ENTR-ROU

5 to1 i4 FIDGEa-RMOIIV2, *UINff (VWOfIJS)C3*VMUf (IS) *DUES) ENTR-MOO
942z cc TO '.97 EXTR-PIOO
51,3 4 FEOGlatMOINW/OUReUtnfIUt(I1JO(ROXAPtISI))*2/. ENT*-MOO
54'. 69 Sr7eBffmoGi OUM'(S) ENTR-ROOI

5',1 411 IF(KRMS-21 '.99#4.101*491 [KTR- ROD
54.? '.96 CLLL OGLE (1,SFECGc,CEfp.NfWSF.CG,CCp) E NTk-ROO

'.1 o91 CALL OGLE (I,SF[,CSECS9P,W-fN,SF,CS,CS0V) EITR-XWO
5109 §UaS.~FSPENTR-0O0

CTF*T(NfT1*R(1.*OTMOOUU) ENYR-HOC
55Z CfEPaCTre'cSP I 4TOR-OD
553 if (Xm(s)l 4.92,0,92,4.95 ENTR-900
554 I.9y 1FgKA(61-tJ '93,'.9'.,'.9 ENTR-MWD
555 4.(i3 DUEDCE.-RWO((TS),OU(S. (Cl P-':NEP).C3'VPI[(ISJ *COw, EWTR-MOO

557 Gep~g. [MTR-MC'0
559 CO TO '.99 ENT R- MOO
559 '.9'4A CPft CCGP(2)-CGP i1) .C7[ *(CSPU(V -CSPR (0)),rfSF (V -SF(1)) ENTR-MOO

S7DU(OG(C-PPOUROUW'OF(1,NETA)*CCNJ [INP-"WO
511 UEDGE SORT (I.*OUI0G. F (1, NETA I NRW
S62 61fte. ENTR-PMO
$63 GO TO '.99 fVTR-WOV
51'. %15 Utoct a$OR TfI.# .2.'COWtJluffIs)*(CGC-CMI IUC ITS) I [WTR-*0
566 GEp.OU"'IJE(I)%CCEp*OufGJ fxT*-M00
S"4 OUEDGE **UMAX (13) * C(P-CNMff COMj nlmi1

567 41V9 OUVOUT061AWOG I7RWO
S" CfwCE. #CCE.C(ITEM, [MYR-ROO
Sol CALL t INCIR IT-O

STO ~ CALL [71"Irli[Xyt11
51 SfQ1TITS CALL TWHOL12)
-#7? CALL T (F'1 3)
57j TTVC*I.$

57It$ 00 25 IlNT& 0f1%1314
SYS LwS
571 WwWAT1~iJ~-41T?j
577 C---uvP9! LMIRIS 1$491 wiSVER cp P 'CUts w1wi5pi LaS437I ONp onS

S'S ~00 S9 Momnj I ,t5.

to C-- U-PPE LINIT COR[ESPONDS TO GIRE*1IOWS CW AN &%*AT
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So1 00 59 N*I24t153 B058
562 LmL#1
563 PREQ(LNuANIN, M)

584 59 A0(NN0uO.
sag6 C TEST TO BYPASS COrni4w0S TNAI CANNOT 6E PERFCRNEO AT EU(Ilj fl054131
SSG IF (It 11 68#69fs 9SOA132o
so? 55 CALL IMONE LOISA1330

586 ZIM0Q(9).NE) CALL TRAMNCR31
56'9 IFIKQ41g).GT*0) CALL TRN6LE.01
590 C CONPUTE STATIC ENTHALPY AND OETERNINE STATE OF GAS MOAIM*
5,1 Go Cle a C? *F4291) 665A13S0
591 C13 a C? M91311 B05*1370
S93 HP a G429h1 * fi2tl? 0 C13 06SA1380
$14, C---- EVAL GROUPINGS URIC" ARE USED AT 1-1 AS WELL AS AT 1 BoSA1469
599, 75 CALL ICOEFF BOSAz9.70
5%S96(I.Eg CALL TRANCRIZ
597 IFXFIQ(IV*GT*6 CALL TPROLM3
sse IF (I * I 10,,100ovlfe 605A1 80
599 C OLPKvrCWtVLNKV^P~pN AND YI NEEOEC ONLY FOR CARBON PROOLE" B05*1490
b00 so If (NSPNI1) '9,95,85e 305*1510
601 65 00 '96 K*19NSPNI 9805*1510
602 WALLJME Cj(6(o) 80S*1520
693 VJMW4KI MO CK 1 C3 805AI530
664 90 CartyI WE
605 IS5 WALLO a C-12 88M420z
604 ON a C32 /C3 ROSAI 630
bay TPWALL a T

C190 C---- BACK TO CONSERVATION ECUATIO.NS 305*1650e
616 101 CALL IOMLY B 05*1660
611 IFCEOj10).GT,0) CALL TWOBL(g)
612 ir(KQ(9I).Wf.0J CALL TIRAPOCR(k)
613 Los if ;:!(%M3 1219121-115 e05*1670

14111 FORWAT(21% ALL THE .;OfFF1CIfNT3/IXlPI2fl0.!)) 80SA1660
615 115 WRT(OT10C1C.3COAOOFV351690
616 Ix n- 2 OSA1700
617 121 CONTINUE 305*1710
G1s 00 2,21 1=2,4 fUTR-0OD
619 001 JIKLE WR-NOO
$28 122 AN(T,.dus. foWTiRNoo

62? A"14%, 11 UZOG EM TR-4OO
623 A(, TIa-.ENTft-NOS)

*20- ALL LIAO(-I*6.NEIA-I$.*LPWCUf1 tHYR-WO

ZICALL L1&1-,t.itA-11.

63? ~~IF MR1;1 f*T .&**M . KM15).M~.5)SUM tMrE 121-CBAR'f (I, MET&) slT&MET(If'r *
433 1A)-(T*IEpaII l

63'3
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639 IF (ITS - 1) 125,125,145 805AI720

640 125 DO ±140 K=1,NSP 805A1730
641 IF (LEFS(K)) 13(1,130,140 8514
642 130 IF(LEF(IO) 140,140,135
643 135 EASE = .05 B05A1760
644. 140 CONTINUE BOSA1770
645 145 IF(KR(19)) 170V1909170 805 Al 80
646 170 CONTINUE 805AIS60
647 WRITE(KOUTvi75) 805A187C
648 175 FOR"AT(2X21HDEBUG FNLEgGNLESPNLE) B05A1880
649 180 FORMAT(#2X1P11E10.3/(12X1Pl0EiO.3)) M0AIM9
650 WRITE (KOUT,180) (EN4J(I),t=1,NNLEQ)
651 C SEEK MAXIMUM ERROR FOR EACH CONSERVED QUANTITY
652 190 M=2
653 MM=MATiJ
654 DO 200 11,PNRNL
655 CALL A8MAX(MM-i,E,'L(M),ENLM(I),IENLM(l))
656 IENLM(I) = IENL~f.I)+l

658 2003 MM=MAT2J1111 c SOLVEREDUCED SET OF EQUATIONS 8527

66 CRNC EFINED ROWS OF AM MATRIX TO THE TOP 805A2090

675 no=10 805ANN1E0

6761 24 20 AM MJ)A AM(L 805A2130

671 1 CAQJLL ETIMF(ZI(5P)~

673 CL=L EiM(ZI6)
684 2.500L M 21. NL,(AM

676 2403 AMiNAP)=AM(I,1) 8528

677? 'THE FOUE IN ROTN ERAGSCLMSO H O ETNUA 05A2250
688 25 AMRMATR2XAP1 RIEI T ARIVRSO.3)Jv=9AMIxgNM N 805A23260
£89 C ULIPLESKO THE55 INES IESTERMIIN OUN F MMTIA2330
690 C AN F TRMATS2TH0E8U FNLEL, E e05A2340

69526 CALL ETIMEF(ZEIT(5))

683 CALL RLERIE(ET()

684 D 243 =1v84
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697 CALL ETIMEF(ZEIT(8))
698 C DETERMINE MAXIMUM NONLINEAR ERRORS 805A4010
659 C EQUIVALENCE ENIN TO FNLEM, GHIEM, AND SPNLEM B05A4020
700 595 DO 605 IzINRNL
701 IF(ASS(ENLM(I))-ASS(9RNL(I))) 600,605,605
712 600 ENLM(ID DRNL(I)
703 IENLM(I) 1
704. 605 CONTINUE
705 ENLN( I)ENLM(1)61O.
706 ENLM(2)=ENLM(2)/1000.

707 CALL ABMAX(NRNLENLNENLMNIKLMNI
7138 ENLNN=ENL%1M/10o
709 ENLH(I)zENLM(1)f10.
710 ENLM(2)=ENLM(2)*10OO.
IIIj EL#IN = 4S(ELMM) 005A4160
712 SIP =KIP
713 ENLHM = A8S(ENLM?0 3o * SIP
714. C EVALUATE NONLINEAR CORRECTICNS FROM THE REDUCED SET 805A4u180
715 DO 615 11,vNAN 805A4190
716 L =LAR(I 805A'.200
717 DVNL(L) = ENL(II B05A4210
718 00 615 K=1,NRNL 005 A4.220
719 J =K +NAM BC5A'.230
720 615 DVNL(L) = OVNL(L) - DRNL(K) 'AM1IJ) B05A'.2'.
721 00 620 K=19NRNL B05A4250
722 1 = NAM + K 805A4260
723 J =LAR(I) 805A4270
72'. 620 DVNL(J) = DRNL (K) 8 05A42 80
725 C---RECYCLE IF ALPH WANTS TO GC NEGATIVE
726 IF'DVNU13.u.*9#ALPH) 626,626,629
727 626 NUL=0 E NT R-MOD
728 DO 627 K=NULvNSPM1 EN TR- MOD
729 WALLJ(K)=VJKW(KJ'C3
730 627 DELOJW(K41)=C.
731 LIM=NAM~i
732 00 628 1=2,NNLEQ
733 0UM=AM(I,NAM)/AM(1,NAM)
734 ENL(I)mENL(I)-ENL(1)*DUM
735 00 628 J=LIMNNLEQ
736 628 AM(IJ)=AM(IJ)-DUM*AM(1,J)
737 ENL(i)=0.
738 DO 631 J=LIMNNLEQ
739 631 AM (itJ) =0.
740 ITS=ITS.1.
741 EASE=AMIN1 (EASE 9 Do21 ENTR-MOO
742 IF(ITS-51) 244,214,t850
743 629 CONTINUE
744. C----EVALUATE LINEAR CORRECTIONS 805A'.3ao
745 DO 630 1=19MATII B05A4310
746 D0 631J J=1,tfATIJ B05t.1s320
747 630 FLE(I) = FLE(I) - DVNL(JJ * BAM(,J) BC5A4330
748 .JJ = MATIJ 805A4I340
749 DO 635 J=1,MAT2J 805A!;350
750 jj=JJ + I OSAi. 360
751 DO 635 !zI,MAT2I 805A4370
752 635 GLE(I :a GLE(I) - DVNL(JJ) B A2(rj) 805A4.380
753 CORAR(1)=DVNL(1)/ALPH*O.5
754 L3NETA

85
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755 J=MATIJ*2
756 DO 640 1=2,NETA
757 CORARCI)=DVNL(J)/Ioooo,
758 640 J=J+j 

0A1I3759 IF CNSPMI) 665,665,645760 645 CO 660 K=1,NSPN1 905A4430761 DO 650 Jai,MAT2J 905A4440762 j =Jjj+, 1  BOSA4450763 00 650 I=INAT2I 805A 446074650 SPLE(IK1 = SPLLTI,K) - VNL(JJ) *BA211,,j 805A4470
765 ..=MATJJK*PIAT2J,2 8548766 D0 655 I=2,NETA 

0A51767 L =L + 1 05A4520
768 CORAR(L)=OVNL (J) B542
769 655 Jz4.ei
no0 660 CONTINUEB0A5.771. 665 CONTINUE 805A4540772 IF(EASE-0.2) 673,670,670 B545* 773 f,70 IF(0.33+CORAR(ICORM)/CORMA) 6?19675,679

774 671 BUIIP=BUmPvp2.0
775 GO TO 675* 776 673 IF(A~s(1.o-CORAR(ICORM)/CORMA).0.D

2 5 6741,674t675777 674 BUMP=8trnP,2.
778 675 CALL ABMAX(L,CORAR,CORMA,ICCRM) 

60544580779 IF (rKR(7)) 680,680,685 
805A4590780 680 IF (KR(19)) 690,705,690 
8540781 685 CONTINUE 805A46100782 KR(17) = ler(R7) - ±2054610

83690 CONTINUE 
805A4630?84 695 FORMAT(2X38HDEBUG CORRECTI10S RNLNL,FL AND GLSPL) a05A4640785 CALL ETIMEF(ZEIT(g))

786 WRITE(KOUT,696) ZEIT787 696 FORMATC5X33HTINES BEFOR AND AFTER . 1.*6X 9MCNEMISTRY9X788 1I± 3 HERRORS+MATRIX9X9HINVERSION12X6HRNLCER±±X
3HNOWiD~OFI2044)

790 WRITE(KOUT9250)ORNL 
1305A4660791 WRITE(I(OUT,25Io)DVNL 
605A4670792 WRITE(XOUTt250)FLE,GLE 
805446807W' IF (NSPMI) 705,7o5t7oo 
B05A469079L% 700 WRITE(KOUT.,250) ((SPLE(X,K),X,=lNSP?41j;=,MjT42) 
B05A4700795 705 CONTINUE 
905A4710796 C CORRECT PRIMIARY VARIABLES 
805A4720797 OUI4= .05 / BUMP 
895A4730798 EASE=AMINI±±.5*EASE,±.OVouM/ABS(CORMA))

799 IF(ITSsE~o2) BUMPz:AMAXI(BUMF,.02/ABS(CCRHA))
800 IF(KQ(±a) .GT 0) EASE=A"NIN±EASEABSIF(3,1,,/ABSsDVNL(3,,*E-

3 0 *.'3)801 710 IF (KR(13)) 720,720,715 
805A4750802 715 DUM KR(13) 
805A4760803 EASE =AMINI(DUM / 10. pEASE) 
805A4770804 720 IF (EASE - 1.0) 725,740,740 
60544780805 725 00 730 I=19313 
8549806 730 FLEtI) = FLEI) * EASE 
00504800807 00 735 1=1,153 
805A4810808 735 DVNL(I) UVNL(I) *EASE 
BO5A4820809 740 CONTINUE 
805A4830810 PIEASE : PIEASE *1.-EASE) 
805A484011IF (TFZ) 745,750,750 
60544850* 812 745 TFZ = EASE * DTEMP - TFZ 
OSA 4860

86
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813 750 NUL=O
614 DFWE=F(INETA)-F(l,1)-XM(5)#ALPH ET-O
815 00 790 1=19NETA ET-O
816 NI=NETA+I
81? N21zNE 1A+NI-2
cia F(2vI)zF(291)+DVNL(1.3)
819 F(4,I)=F(4,!).FLE1N21
820 IF(I-1) 760,760,765
821 760 F(1,1)F(1,1) + DVNL(2)
822 F(39VasF(3,1)+DVNLI3)
823 Go TO 770
824 765 F(1,X~w FQiII.FLE(I-11
825 F(3,IDuF(3,I)4FLE(NI-2)
826 770 LPI=MATIJGI.1
82? 00 785 K=NULpNSPtII
828 IF(I-NETA: 772,771,7?2
829 771 SP(1,IK):zSP(1,IPK),SPLE(IK)
830 GO TO 773
831 772 SPQ91,K)msp(1#IK)+OVNL(LPI)
832 773 SP(3,I,K)=SP(3pIvK)4SPLEfNIvX)
833 IF(I-1) 7759775t780
834 775 SP(2,19K)= SP(2,1,i() + DVNL(LPI-1)
835 GO TO 785

8.36 780 SP(2,I#K)=SP(2,I9K1.SPLE(IqK1
837 765 LPIaLPI.MAT2J
838 790 CONTINUE
839 A LPHscA L PM+OVNL 1)
840 IF(KR(19).GT00)WRITEU(OUT,250)(F(2,J),JhlNETA),(G(1,J),JzlNETA),EtdTR-moo
841 1((SP(1,JK),JUINETA),KUiNSPM1),ALPN ENTR-10OO
642 IF (ITS - 49) 850,840,850 BOSA5300
843 840 IF (177? - 777 845,850,845 e05A5310
844 845 1777 =777 805AS320
845 ITS 30 BOSA5330
846 850 CONTINUE BCSA5340
847 IF:K0(10).GTo-i) RETURN
848 IF(XQ(i0)oLTo-10) RETURN ENTR-MOO
849 RE THHO r--C3a RHO E (IS) #UE(!IS 0DF WE ENTR-MOO
850 IF(RE1NNO*GT*RETR) KQ(101-10
851 IFIRETI4MO.LT*RETR) KQ(10)=-1
852 RETURN B05A5350
853 ENO e05A5360
854 C 905C
a55 SUBROUTINE RNLCER
556 DINENSXONOOJRNL( 71#1) 605c 0012
857 OINENSIONOELQJW(1) ,OQJNL(15391S vWAU,.OJ() 805ct atk
858 COMMON/@LQCON/ "OA( 71), MOB( 71)oNSP[CFP( 71p15)PWf3),LfF(101 805C 5
859 1 ,LEFS(1D)tPIEASE,LEFW(10),L?9L3 ENTR-HOO
860 COMMON/BUNCO"/ ,UMpCORNAEASEICoRNWOOT,TFZ,1777, OTENPEIp,IXeoIc ?

86 CMONNQNCR9CON/I4CAR89,fNtSTEFAflUN,8UOU,COUN,NTEF,wHAT,EMqTSC,Ew!ST 605C a
862 i,HPG,ASU(3),8SU(3),HPYG(3),NCN*R(3),ErMIV(3),ES'4S3,Ilsu 905C 9
863 CONMON/VOGCON/ PE(409 1,PTLE('.0, 1),SPE( 6,40, 119OUES1,805C AS
66'. IUE(40),RN0E(40),PV1UE(40),YE(40),UEOGIEOUEOGEOZUE0GVWYECGE.C90 EXTR-P9(X
866 2,OSIP(b#0),IDS!PTTVC,TVCC(48),Hith(40ISF(20),CS(20),CSPR(20), EMIR-SEO0
866 3CG(20),CGP(203',SRIEVGEPNENUINPRMOINFiWtF,PINF ENTR-R~OO
86? COMNON/EPSCOMIELCONYAPCLNUHSCTPRTREOOVSRHOVSP!,PIMCL, 945C to
866 1 EPSA(15),EPSICL(IS)bOPt(15,?),O)EPC,TRURPETR,VINTR(15) ENYR-ROO
869 COMMON/EQPCOMI RS( ?1,2)PRCE F1921vAD( 71v2)PRE( 7192),RF( ?1,2),9GSC it
870 1 TUE 71,2),FF( 71),FFA,IFC( ?j1,ATAf(1O) AT9(jo) TCtlo) WAY(~ tie) 9 0C1

87
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871 2 :'AT(10),IRuC),XZKZ(1g),LAMI( 7iPtZqTKhli, 7),VtJ( T0, Base 1'.
872 3 VNU( 71,l0)qITFF,KR2,HCM,NCV,W~pWTN(7)YY(hW( 7l),66( 71205C 15
873 4 ,TQ(10p 7)#EPOVRK,sIGMA~aASHOL 805C 16
874. C0NflON/EQTCO04/S IPHIPt EELEENLPLIQvCPF9 IRE v I9RAAq IITS 0 NV tIIT# 865C 1?
875 I NODENNELTIS"ELTtTMA~,-TNINNEL1,SUNNSUrNLHS,wSS,8XISPz,!Spo, 909C Is
876 2 !SPKKJSVASV9,SVCSVOPSUhCPFFFC"FEPPRV,!PCJCWTGVWTLJC,.WG, DISC 19
877 3 CCPGTTNXN,TTNAX,L7,L6,111i),Elg1g),EIL(10pAg16,1S),g6i16p, EWTR-1400
070 4 IP( 71),ALP(tO3,7NU(IO),GAPtI(1i),GANP(1O1,SLAIIhIi),oYI 71),RVS9 90SC 21
079 5 CP( 7119"m 71,SS( 7l1),C( 71)#VtNK( ?1lhEt ?l),PWUSEISI, 965C 22
860 6 IC(1U),SLNK(1i),IY(10),ISC(10),SE(10),JZ( 4) 1105C 23
881 COMMONNERACON/FME 1#3,CLEjo,)SPLE(3Q, 8) 9ELA (3131 MENWGLEN else 24'
882 1,SPLEMi 6),ELN(1'.),ELWNIFLNIGLNISPLW(f S1,NELN,!LNN,07L113) 1169C 2.5
883 2906L130)90SPL(30t 83,FNLE(l0),GNLEfII),SPNLE1f5, SROlpfMM31 else A
884. 3qFNLEPIGNLfNSPNLE?1E bi, fNL"rnFNLWX6NLW,!SPNL~f 6) SDsc 2?
885 '.,NENLM,INLWM,OFNL(16),OGNL(1S),OSPNL(l5, 0),ORNL(10) DSQC 20
886 C0NW0N/ETACON/ETA(I15),ETA(1),SIOS01'.,ocu(14#),S1(14lC2(14) Base 29
a8? 1,LAR(153),SA1(43,18),3A263615)9 elsC 30
b68 COPINONIFLXCOM/OELQWOELJW( 6) ,OQNLf1S3),OJhL(lS3, S)qMALLO BOSC 31
889 1,WALLJf S),02W9VJKW1 91,TPWALL gosc 3?
890 C0""NI'/MISCOM/C1,C2,C3,C4,ALPH0,ETAtZN(t4,14I ZG('.,4)9ZSPf##, Its, 81105C 33
891 1 ),XI('.0),NF(15,SJ,HG(15.3)tHSP(IS,'3, 8),H*LPM,HUEtHI"JENPWOLX2 905C 34.
692 2tC3M(40),8EYAM(I.0) 885C 35
893 COMMON/tNTCON/ CR(20I,.IN,.CCUTMATII,MATZIPIRAT1J,NDt2JNETAI,IS,NDO5C 36
894. iSIT,NTINE,NSP,NSPN1,NAWNoLEQ,NNLEQ,NRNL, IIS,1!APPAoCOARrCASE( 15) 805C 37
895 2.8M8) NWE,MCNKQ(lo) ,ITENWITENK*17,KDiTWBTZ~xoe,41,KRg(40, Base 38
896 3tKAUXO,JTIME,4SPEC,N0(3) eO5c 39
897 ý'0Nft0NINONC0N/AN(gS3,lS3) ,OVWL(153),TCW, Base '.0
989 IVLNKNDLP"( 9)*DLPK( 6, 9),OIMWOTXN( 8),FLLXJB( 9) ese 41

899 COMMON/PRNCON/TIWE( S0)qPRf(ko1qF~fT( So),Gf1 So),S('.o),ftOKAP'.) ease '.2
900 1,RNOSE,VKAPMOXSC,oItSC(40O),NSO(1S),NSO(10),ITF( S@IjIPE,AAONO, 80SC '.3
901 ZCONEtR*OFL( 58) ,RAOft(4*01,R*0S14i0)o!AO easC 44
902 C0NNON/PRPCON/PR(15),T(1S),3M0(15)tSC(1SI,CDPC(1S),QlR(15),N(15) lose 45
903 l#CP8AR(l5)tVMtf1S),Pe!1K(lS, S)pD*tH9014HROK( *),ZK( 8),0ZKN( 6), D805C '.6
96'. 2MU3K( 6),OWU4K( 8),OTK( P),DPNIKN( *),OPRKf 8hOSCE( S1,OCAPCK( 6)BuSC t7
905 3,ONTILK( B),DQR(( 81C)F0CPDC B)tOCPTK( I),DMU12KI Il,0ZICK( 6, 1) DISC 486
906 fo,OPHXKK( 8, 8). ONU4H,0NU3N,ONI4TLNVNU12,CT,CTR,CPTIL.MTXL ease '.9
go? 5,VNU3,0TNOCAPCH,DPRN,OSCH,0ORHI,0CP3N,0CPTH,0NUI2WVP!1!15)t RHOP eISC SC
90a 6(l53,PMZKPI15) ,I4PTPZKPI e),VktU39,VNU4#P,HT1LP,CRN0~l143,GNR(15) Utsc 51

909COMMON/T["qCO~iSdPOU( a) OCR (40) DUMl(15),SLOPE (5)pRrEDUM m15iBsc 52
91 ,ON(.)SUW(.)FOi4)XIO(.)FCN'0)Fii(1 iC 5
911 ?,EI!NIT4 1) DUDS ( '.) ease 54
912 CMMON0/VARCOW/Ftlo,15),G(3,15),SPt3,15, 9)PALPH losc 55
913 COMWO01MALCON/FV(140, j),TWf(jo, 1),NW(4Ie, i),PWp( 8,#*0, 1,1 else S.
9114 l,RKOVWI4iO, 1),FLUXJI 3,160, 1),dXW,!TW,IFW,IýPV,IRNOVW,IFLUXJ easC 57
915 IOUZVALEWCC(OELQ'4,O[LOJW) t fCOPGLOJNL) v WALLQ*WALLQJ) BOSA036
916 0X"t"S!0NCOPA~ti) 10S15470
9i? COUIVALCNCC(CORAR(1),AM(1) 960514860
916 (QUI'41LENCE14&WOJR040 30510490
911 C EVALVITC3 REDUCED SETO OCU ANDt IOJDNt.. NOT(... OOPL FOLLiOWED lY 36512390
920 c OJ*. 13 rOUIVALECEcO TO OQJhL FOR CONVENIENCE Of FOLLOWING LOOP. 1SgS2?'te
921 C ALSC, THE REDUCED SET OQJRNL IS COUIV. TO Aeil) FOR STORAGE [COX. O85AZ410
sit Co 175 Iw1*~N1RL 9051?4'
923 N 0 1 * AN 405A243:
92'. L a LARCH) qCjl4zki
92S 00 275 golowsp 3812S~452
926 OOAM919i.E a DQJNL(L,K) 30512460
it? 00 275 ju1.S4IN e65gzkyo
Sze JJ vLARIJ) VIS42442
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92? IF (I - 1) 275,276,275BSA19
S30 270 OELOJN(X) a D(LOJW(KI * OQJNLCJJPK) ENLCJ) M052560
931 275 DQJRNLi19K3 a OOJRHL(IqK - OQJNL(JJK) * *rfp(J, e05*2510

932 RH~~OW a7 C16 uIN#SPivjOA22

9341 278 NALLQJ(E1wN*LLOJ1K1*OEL0JM(K1
935 "UMM19-20 315,265,315 ENT7R- WOO
936 265 00 Z91 L81,3 eS5*2550
937 298 9(L) 8 IrLUXJIL,IS,ITl 60SA2560
938 C PREPARE SQJRL A140 WALLOJ FOR SURFACt NASS SALANCE e605*2S7
939 295 MUIM a W(11 # W42) # MID 605A2580

98000 310 402,NSP 865A2590
94.1 OOJRNL(1,Kt OQJRkL41,K1 / Cl B05A2610
94.2 MALLJiK - 1) MAWLLJ(E - 1) - Ca4*NL(1,K) *RHOVS - OQJRNL(29K) *905*2670
94.3 16(101$ e05*2680
94.4. 00 310 o(Ka39NRNL S05A2690
94.5 310 WALLJtK - 1) 8 W*LLM( - ! - O0JRNIA(KKqK) * P(1t1qKK - 2) 805*2700
94.6 315 IF (Kr(16l - 1) XS934.0,326 865*2710
94?7 326 If (KNII?) 34.0,34.0,335 805A2720
9446 325 FORN*T(92H OEIUG OQJRNL(NNKL,PISPI By ROWS, OfLaW(S),wALLOJ(5)/ 805*2730
94.9 1 (6xIPi6[IS.3)1 805*274.0
950 330 FORNAT(39M OCIUG OQJML(0ML[OWSP) "MW By MCM /(6X1P10E10.3) FOSA2750
951 335 WRITE1KOUT,33S)((OQJNL(1,K),K1,WSP1,I1l,NkLEQ) 305*2760
952 34.0 NRITf(KOUT,325)((0QJRNWL(IktiajNSP)v,12,WRNL),0(LQW,0ELJWI.ALL0,6g5*27??
993 IN*LLJ 305*2780

u5# x ',- 205*2790
955 34.5 CONTINUE 30SA2800
956 Iff(~IP) 34.6,34.6,375
95? 34.6 IF(UR(90-21 3000,559395
956 34?7 OR1#LII1FW(IS#IY)-F41,11
959 ORNL(21=9.
966 IF(kSPH11 356,356,34.5
961 34.5 00 34.9 tulNSP141
962 ORNL(K.Z)S$PW(KISTl)-SP(l,1,E)
963 34#.9 ORNL( 2)uORWL(2).O*NkL(K.*10l7KW(K)
964. 350 IF(KR(11) 391,351,352
965 351 ORNL(2)w(TWIIS,.T)-T(1)-ORNlL(21)IOTNW
966 GO To 595
96? 352 OW()N(SI)G11
969 60 TO 095
969 355 IF (tR(ll) - 1) 375,315,316 665*2630
970 360 XU M(tR11 - 3) 373,375,370 305*264.0
971 365 Ktil) a 2 e65*2650D

974. Go TO 366
975 370 KoII~al
976 TIM(T1I1806.) 3~34,7
V?~ 372 XF(Eist-0S5) 3416,376,363 ENT*-U"O
%is 374. WI.TuNI~i)16.
Sys 375T(1.SI(S'TWIT-~
lo6s KIPsNANIKfIP-tall
961 376 K4(01).
962 306 !(0(61 *2 845*290
9$3 KOM'. * eosAzS2O
964. if (KR(?1)I3Jos*34513414
SOS 365 CALL EOUIL (IMP@*,PIE fistIT)I 8523

9M ~390 tO(S) a I 0*9'~
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96? FWfKSpIT) a (RHOVUt!SIT) - HF(1,5)) / C1 OA25

986 IF('(R(11)-1) 31329
989 391ORNL(2)u(W(IW(St4)-GII,1)) lEASE

990 392 DRNL(1)xFWf1SZT)-F(1,1)
991 IF(NSPNI) 595,95,9393
992 393 00 390# 4=1,NSP~l
993 394. ORWL(K.Z)u(SPW gK,!SIT)-SP (1,1,K)3/EASE
9910 GO t0 595
995 C KIPul If USING ASSIGNEO TEMERATURE ON ENERCY BALANCE FOP TEFLON 805A2970

996 395 KIP a 0 BOSA2980
997 W13laRM4OVS-1042)
996 K9RuKft(9)-2 ENTR-MOO

999 GO TO (490,0#60,490,4400)tK90 ENTR-"OO
1000 410 MHAT a NTEF
ICoI E413 x E141ST
1002 If (ITS - 1) 465r465t#&09 BOSA3070

1003 40S IF (YFZI 4699465#0410 eOSA3O00

1004 a.10 IF IABS(T(1) - TFZ) - 10.) %69t4359439 BOSA3090
1005 415 IF COTEMP * OU"21 44I094.409420 BOSA3100

1006 1.20 IF (OUHI 1p 20. + OMOT 1025,1#259430 W0A31io

100? 4.25 TFZ a Till - 50. f OTEMP 0 ATEMP B0SA3120
l008 BUMP a 1. BOSA3130

1009 010 435 805A 311.0

10ts 1.30 TFZ a T(1
1011 4.35 TW(IS,,IY) a *05BOA3160

1012 GOTO 4.45 BOSA3170

1013 4.40 TW(ISIT) v Till + S0. I OTEMP *ATENP 30SA3180

1014 BURP a 1.05OA3190
lot5 4415 KIP a I e5A32C0

1016 GO TO 4.90 ENTR-MOf)

t017 4.50 ORNL(l) a TW(ISIT) - Till ENTR-04OO

1016 A14(104) z 0. ENTR-HOO

1019 AII(2pS) = OTtIW EN TR- MOO

1020 00 4.55 Ksl,NSPP4I ENTR-HOO
1021 1.55 AW(1,K + 5) z DTKW(K) ENTR-HOO

1022 1.60 NHAT=HCARB
1023 E"ISaEHISC

1025 OUNI1 x STEF * EmIS * (Till) I .* r,3 BOSA3330
1026 ORN65 2 aVzO -*AL 6 H (M"AT~ G1,1)) -DUHI Til +(1 RAOS(Sii6

1021 O~U14? a ORNIC?) BS36

1029A1N2j4) a DOJRNL(l,1) * Cl *(G(1,1) - MMI)

1030 OUMI a OUNI 0 4..BS30
10ll LN(295) a IQJ~tNL(291) * OUPI *ym ROSBS39

1 e3 1# 00 1.70 E.j,NSP1A 9t0t

1033 1.70 AN429K * S) a OOJRNL(K * 291) C UMI OTKW(K) W 31

103% IFfKR49)-%1. 510.475,495 ENTR-HOO
1035 1.75 ORNL(1)* VLHKW
1036 0 2 lq ENTR-H0C

10411 4 ? ZCONTINUE
1142 ~~00 1.71 Xulliz ET-

tQ%3 476 ORNL(1) uDILEI)*Yf)FU
AM(1,b)V0.
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1045 OU141 a TCM / 1411 805A3450
1046 AH(1,5) a OUPNI # OT14W

10000 47? 9=191Z ENTR-NcXD
1046 477 AN (19 5) 8AN41 PSI- LPH (K)*FNU (N)

105? AM(lt#S a s10TWK

1058 48 M(19 +5 *AH I0.+)-LP K999 FUK)ET-
1059 GOTO 295 B05*3490
1050 495 MOOT s C3 * ExPi(A£OUH T1 * SOUN) # BY(1) TV397 COUMP *SA39ao

1091 MM(15 m MOOT * AUB*2O (1 0U853590

lose 50 ON(1) a* OOSA- OO 539600

1063 OU141 a ASS(DORL(1)) 805*3610
1064 *F(194) a - Cl B05A3620
1065 00 515 KulpNSPM1 100A3630
106p, 505 AH(lK * 5) a AN(1,5) f OTKW(K) 905A3640
1067 ANC1,51 a AN(1951 * OT14W 805*3650
1068 510 00 520 KzlNSPPI 8l05A3660

* 1069 ORNL(K*2)u-WALLJ(K)-RHOVS'(SP(1,1,K)-TO(KL3)'1WTN(K)).W(2)*WTW(K)*
1070 I (TO(X@L2)-TQ(K913))
1071 00 51! KKmIvNRML 805*3680
1072 515 AFI(K + 2,KK + 3) a DQJRNL(KX,I( # 1) 805A3690
1073 £H(K.2,4)a*A(K.2,4),CI'(SP(1,1,K)-TO(KL3) *hyH(m)
1074 520 A0(~ + 29A + 5) * AM(K + 2fK + 5) + RHCVS 805*3710
1075 11E a8 05*3720
1076 XF(KR(9)-3) 525,540,525 ENT N- HO
1077 525 IF(W(3)) S54,530,530
±070 530 ORNL(1)z(IOOT-W(33)/CI
£079 W[3)=WOOT
1080 00 535 K=2,NRt4L @05A3760
1061 535 ORNL(KI a ORNL(K) -ORNL(1) 0 WMK94) 805*3770
1082 11 1 90513780
108.3 540 IEX a IX 805*3710
1084 CALL RERAY(NRWL-IX,*H(X!.1,lX.4) ,0,ORNL(!I.1),1,0Lxx, 153) 805C3660
1065 IF (KR(9) * KIP -6) 560,549,560 805*3620
to" S45 OTE14P = ORML(2) * 07W 805*3630
I067 00 550 Kv.. 14SPH1 805*3540
1068 550 OTEMP x OTEHP * CTKW(X) * ORML(ff 2) 805A3850
13619 ATE14P a AIS(OTE04P) 80SL3f60
1090 IF (ATENP - S0.) 55S.S60,419 115* 'oF'
1091 555 TFZ a - T(1 1105L3480
1092 560 CONTINUE 805*3890
1893 WOOT*W(3)
10914 595 RETURN
10"5 Eme 805&5360
1016 C816A 806* l0t
1097 SU9*OUTIIIE LINCER e06* 00t
109s COWNONIEOGCOII/ Plt4O, 11,PTEC44, I)qSPff 6,40,t ±)vOUES,§g6A 3

* 1099 1Uf%0(4H~EN040) ,VNUE(40),T[t40),UEO~(,OUEOGF,O2Uf0GVftECGE,C9O fNYR-HOO
t1es 2,OSIP(40),IOSIP,TTVCoTVCC(4O),M(A(431,SFf20),CS(20),CSPRt?0), EfIYR-NOG
1101 3CG(20) ,C6P(20) ,Sw[F,G(P,NEw EM TW--0
1162 COMMN t/fIRAZON/ FL E( 43),GLEf3l),SPLff3§, 4)FLA(ý13),FLE", GLEN lq&A 6
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1103 loSPLEWI 6lELM(14,#EL"NNIFLPZCLPISPLN( *I,109M,10049OFL(43) 6064 7
1104 20OGL30ASPLISOP *)pFMLE(18),GLf(91t3,PWLE(l5, *I.ENLI1531 8666 I
1105 3tFULENGHLEHSPILEM( A*, ENLN",p'NLPvIWLNISPNLW $I 606A 9
1196 4,,NENLNINLNNOFNL(18),06NL4551,OSPNJL(199 61,ORM1.1IS) 006* 1s
1137 COWNON/ETACONIEtA(151,0OITA Its) DS0I4),POCu (14) 031(11,Ott lot) 06A 11
Its$ 1,LAREIS3I,6A1(43,1lItAtC3I151$ 116A 12
1109 COMMON/KNtCON/ KR(20IrKZNtffCUT.NATI.NPlTt1IwN4T1JN*T2JICTAI,!SN606A 13
1110 1SVhTOTIM~NE!PNSPP91,NANNLE@,WWLEQNRNLP ITSKAPP*,C8ARvCASI(l15 316A 14

1112 39KAUXOtJTINEvJSPtCo0(3? 606* 16
1113 CONKONIPRNCON/TiNE4 901,Poetta01,PIET4 9911,G So#34,S40),tOEAP4401 31064 1?
M14 Ion"OSEtVICAPpNO1sco I~SC (401 RNSM lot opoSOl(101,ITF( 5I 91vPREvRAONO, 906A 18
I11s 2CONEtR*OFLI S6)tRAOS(441#QAOS44k@)q1NAO 006A 19
1116 COMNIONIVARCO"/F(4,15lg)#(3,I5)tSP43,19, 91,ALPH 316A 23
1117 C EVALUATE LINEAR ERRORS FOP PCHENTUM ANO IMIR&Y 3064 01.
I1ls WILIENSP.1 016A 119
1119 NIOLW3WELN.1 306A 02fl

1121 00 40 fa:tAT11 (NYR-ffOC
1122 t 8??I&. 1T-O
1123 00 401 1w2,NETA
13?'. ZIM-21 4004,4003,4804a
1125 4003 M~KR(10)l 0040840
1126 k0006 MFI-NETA) 4002,400S,4002
1127 4005 1PIKR(I0)-D161402,4000,14002
1120 4030 ouM1*800.
1129 OU0WZmes4)

1130 OUM3a&(Z)
1131 out%&$ 13)
1132 ouN988II)
1133 OUM6-1.0
11340 40 GO TO 406?

1135 0 0 1OU0IZI (3)
1136 0UN2aeo

113? DLDN4O.
1136 Oupoks0.0

114g0 OUftw.0
11141 460? CONTINUE

114? 11~i-1) 01O-4 f(4 1 1.Ea11*(,-1) aO5O(1-1 (4 1)31-1).OC)

1144k" *N[ r Af-2
#15 FLEIN) a- IF Q,1 -II*Of TA I I- I) F(391 ,-11 D0301- 3) *(0Ul3*Ft4 1- 1).0fL4*

11v.6 IF 44k, ) )-F 12, 11

11416 08 433 Itaum~oospW1

1150 #Aa3M1 Mo0) O1 I-iKI*OfI) .O N'P3I ) 0U-S #(S 3 1-1j K *,KSF 1 Y

1153 "a I to ETA -3

111 0 L [ AIII) a- fr 3, -I OEI I3NfA- I)0U* P'IFWUOI M,1-1)#YR-NOM-D1 1

1156 *(Ai"TIT,1)u-2.OUR6O(OGCE*ALPW tIITR-PWO
1i1?(S$SIIAI,1)C.. CALL WAYSICOAI) [my*-W)O

1154G ItINPM)a4G4,'04tT1405 (Y-01
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* 1161 4 05 VO 462 0u1,SPH1
1162 SPLE(gleu-(SP(1,NET*,KI-SPE(KISXT)I 006 044 ~*
1163 SVLE("AT21tK~x-SP(2qNETApK) * DUNG
t too# C OETERNINE MAXIMUM LINEAR ERRORS 806A 14#6

* 1165 462 CALL ASNAXOIATZISPLEIIK),SPLEIE~i),ISPLN(Kt)I 806A 0467
11" f1464 CALL A9NAfNUATIIpFLE.FLENIFLN) 806* 049
1167 CALL AVH*X (OAT 21 GLE ALEN. IGLNI 06A 94#0
1164 ELNEI)ufLfN 806A 051
1169 ELNtIuCGIE 0eli 806A 092
s176 !F1NSPNI)406p4#6p1#9? 906* 053
1171 48? 00 484 K).INELW 806A 054
1102 406 ELH(K~m~ftEN(M-t)6.l 8064* SS
1073 40 6 CALL AINANXeELNEL~IELOR,ILNN11) 866A 056
11048 C FORH PRODUCT 0f A106-1 ANO LINEAR ERRORS 806A 057
1175 4669 CALL RATSI FLE I 996A 658
1176 00 4740 KNuLNSPNI
It?? V74 CALL N*TSK.PE11,9)) 816A 06?
IMOf RTuft" 806A 065
1179 two 306A 066
11e0 C~f?* 807A 001
1101 SUVROUTMN AREVCON 8674 062
1102 COMPow'ON/0cohwf Peme, 11,putEfbc 1),SPE( 6,860, I1hOUES,8o71 3
110.6U(0 RO(03 ,WI(0,E5SEGUOE0UOHfCECO ENTR-Mov
114Its#0)#SPfVTC(@,f(4IS(~,sf0,SR2) ETI*-1100
11lies)C6(0,RFGEVIKCNIPPN ENTA-MM0
1166 C0OM90NItS0UC1,4ClZ,2C3,C4,*LPND,0(TA,ZN(4,141 Zfe(4,10j) ,ZSP It, 146, 8307* 6
ies? I ),I4I41,IN(53,S153 ),HALPtN%,T(*,M)EHFMOLXZ 90PA ?
11880 ZC3N (#4I19 KTAN(4 1) 387* a

* 1109 ComoN/Wt"cON/ (*(Zllsl(INIACUTtNATII§1NATZt,NATIJJMAT2.JNtYA,l,IS,NteA ¶pf
11i0 1 soITO WTI"[ VNPN"SPH1OMAN, NL10WNMLf@,NRA*L 173 vKAPPA, MAR, CAErf(151 W0A LO
1191 20,(6), Nwe(,N0NQIMM ,XTENUITENKR17,o0YT,N3T2,IOzNT,Km9 .40) BIYA 11

1192 3,KAUXOqJTINEJSPfC,NO(3) 6078 12
1193 C0NON"MPRHCOhI/TIH[( 51) ,Pft1(40j),PT1ET( 50) ,Gf( 50) 5(40) ,RO1(AP (403 307* 13
1194 1,RNCS(,WE*PNOISC#DO*SC(40),WtSO(1ItS),W31103ITFI 5ShIP~f,R6D0O, 807* 14
119" 2COkNER*OFL( 59),rMDRI40),RAGS(41),I*AO te7* t!
£111 C0WHON/rrHcOwSPoUN( 4) #014(41) rO NN1 (15) vSLOPE 415),NREDU" 15) 807* ju.
lily 1,S0UN1I40o),SUN?(40I,FMOUW(41),XIC0N(40),FMCON(403,PVINIT( 1) WoA t?
Ill6 2,RIINITC 1),DUOS( 40) to?& Is
119s CONP0UW*AcO/F(t4,15),6(3,15),SP(3,15, 9),ALPH 307* 19
1260 COftN0N/MALCON/FVM08 )T11 3134,1,3104, 1) 837* 20
1201 1,RNOVV(41, 1),FLUXJt 3,46, W&IMIWIUSWIbOV,7UJP7 21
1202 DATA IN. IIIWWW,1I1F ktw-Mw0
1203 7807 70RNAt11*[10.) eV07 O*04
1164k 7006 PO*T*1t.47(0.-0(S.
1203 "@01 VR0WAT(13?1I30) -111A 92
1201 106 FOU16*Ttj12.10,?fEI.5) !Y-0
lily Is PoRW*T I 31)
1r0e 16 F ORIWT f/v.1N,3MOISTAMC1,FT of [1I.5/ I t I, K II.5)1 bSY* 02?
1209 17 VO*NAT fI1I,23"3RESSURt R*TI0 sl1n/(4,(1.I 80* 20
Il1: 16 F01MAT 1/81X.2iWIJNTOOPT Oi0Uo,*TUILI 4 WA1.~24,1.) 30*?l~
1211 11 FOINMAT (/vIZ*?3MWAtA. [MTHALPV.ITU/%I aI0I11. sfIAi f 2 17i. 5)) WA7 93t
121l 20 FOR*PT (/1,3W&. fMPfRm1UR.q~6 R a sitIt.51/ 241, of t. 511 o07* 631
till 21 F OJIVAT I/911,231N3*LL STREAN FUbviOb *0 f a. s If24 x I1?.SI) Z.7 0 ay 32
1214h 22 FORMAT (/,1I.23WPfASS VL4,01*,L/SIC UTOOZ glAI2R~1.)37 013
Ills 13 VOR"AT 1/811023MIERNfTM. MASS W&CIWef25(410I.) 337 46

* 1116 Z4 V@RUAT fi,11,23MCOMP FLUI,L1/STC Irl"t per&5f4,~25)17 035
1217 25 F ORRAT -,/,1.23wSTATIC PfW3SUR(,ATM 01.i21R1.) VIC7* 036
ti10 26 FOI*PT fl?&3t.(0SC' 0E'5(4,K25)17 037
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1219 27 F CRMA T 1/,1X,23H9ET* 9*l./2XOI.I 07A 030
1220 20 FORMAT I/,lE,23HRO44P P8E12951(24XISE12*511 007* 039
1221 29 F ORH* T 4/gl1,23E0GE VELOC!TVF1/SEC ,tof12 05 / (21#X p 1.SoIJ 607* 040
1222 30 FORMAT t/,IX,Z3IIWOftMALIZEO MASS FLUX p8E12§05/(tX3E12.I)1 607* %I
1223 31 FORMAT (/,1XvZ3NNORMAILZEO COMO FLUX v,(1r.§/(z4X,(12.q)) 307*o4
12210 32 FORATY 1/,2X.Z3NINCIOEWT RA,@1*ION FLUXP0Ea*.5/1(24X,8Etz35)
1225 33 FO*HATI/tlXt23H-I/FL#JX MORN.PAR*HETER ,6ettrestiM81,UZ51) WA7 644
122* 346 F@RW*T(//IX923HSTREAR FUNCTIONLS/3EC .6~~/2xEz PENT*-uiOQ
1227 35 FORMATI/P1xZ3MENTROPY CNPNGESITULR ,f25(ZX(L E11TR-11OO
1226 $6 FORN*?IllIX923HERTH*LPY CNAAtGE3TUfLA 98912.9/(Z4XPSE12.51) Eli T-MO0
1229 3? FO3"AT11?4N SHOCK *WGi;EVVEGIVES *E Its / (24X101.2. 91) ENR-MOO
1230 36 FORHATI/24N SHOCK ANGL(,RAOIAMS Of 1219i(2441612.5)) EWTR-HOO

1235I32 If tITfM-I) 1539,1530,1539 $@?A 05?

1233 ;P4181 WA7 053
1234IAl

1230 Mike#0PITW

1239 15?ff(KR(51-51 1522.1535,153* ENT*R-OO
1243 52 XF(KRES-2)196124524(T-O

!21 1524 *tAO4KZU, 166? MEN,uIWFqR,4O1NF,K1WV,P1W~ ENT R-P90

12163 IF(X[W) 1527,1527,1526 IENT*-moo
12414 1526 REA00TIM97168, Iq[O,(SF(D Im,2.,EN) f NT R-M.0
124S 60Zf.(IIAO.RON.W)G TO 1530 N*Ma
12%6 00 1547 2aMWWT N-WOO
.2%? IF(1REtO.EZ&IMX) S7(IDuSVI1)/12. WROt 1241 OUMakNO1TWOUINFOSF (I) ENTR-MOD
0129 iFI (R1-)E.)OTO 1547 ENTft-Mo

1256 OUW.UN'2.SF(I
1751 1547 SFgJI2OUP INTR-0100
1Zi2 GO TO 1530 EWYN- woo
1Z53 1527 mckNS [MYR -wOC~
12541 00 1526 Im1,Ns [NTR-000
1755 1523 SF(!1)NWO41WF*UIWF/2.'ROEAPhIIO*2 ENTR-lIOD
12916 1530 EX0KM711RO ($1.',f1[TR-ftOO
1257 WNXTt(KOUT,34)(SF(I),1IpW[N1 [WTR-MOO
1251 XV(IN[D.kf.IWO) Wo TO I5%# ENTR-MOO
1251 WRITE tKOUT,37) (CS(I I .aTu 01,[k) NRM
12*3 00 1551 Isi1,WtWT-P
12*1 1551 CSII)wC$(!)/S7.z9STT rKTR-P400
1216i ZREitt NN [WI N- ?4
1263 Go TO 1549 [NTN- WOO
1264 1549 IF(MNO.Wf1b4*)4 GO To 1550 [ TP- WOG

VRI1(gU,3 E~()I1WW UNT-MOO
GO4 6 TO 1049 ENTYR-WOO0

126? 1559 weitU(x19T35) [C()I1WN WPT-MIOO
1*64 1549 IV(KV(9I-%) I1529.195v1?S [OtTR-oOO
1211 1525 READ mmZW7017) EC'.-~w NTP-m~cc
I??$ CALL SLCPC 1M(N,SF.CGCIpOTp) EHNT*_N

121 RIILIKOIJT,3*) (Cfl1.*1u1,M(4Pl LMYN-PO
17Go TO 15:9 tx--

1273 15115 RtiO 19EI"1761" (OSIP(De),I-,us) al"a #so
371% t5SZ READ I14,1410 XOIO-0P
1275 'SJL :F IjPR[-ITtWn 1534#,1533,1514 W&7 941.

1?76 1537OfA (KI.711)9"
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We7 READ 1KCIN91g6) Ipptr W 61276 1534. IP(PREtms 154.1 1'42#154.1
1z~q 154200 lS4.3 1'2#MS
1240IP(PRE4I11 154.4.,154.301514

1261 154.4 Lul
12$Z Go TO 1545
1243 194.3 CONTINUE
1264. 151.5 RNOSIESSiLIIPSRT(±I.-PRE 40 1
12#5 00 154.6 Iu29L

12? 14.1 00 1531 lot#"$

129 1531 PEt! 900a,,j vl*Ptl 
6A 04.51291 1552 READ (KINv?417) (R*0Rt11,1a1,NS)

£29? READ (KIN,106) IftAO
Z123 1554. 00 1553 I81'Ns

1295 leg 00 164. 1ssu1,f 
ltOlA 661296 291 IF (IS-1) 2?,s?40?Z0 
8674 a"a129? 207 KQ(1)-z 
OT 0701296 KO(S) *2 
ao~ 0711299 KQ(6)ao 
8010?z1300 KO (4) so 
8074 0?31301 IF (KR(?316603,80#3,g0 62  asia134% 600? CALL STATE

131,, UNIT[ (KOUTt~z,
1304. WfRITE(acOUT,994)
13o 059Si FOOM4V(1w£.lexrowxSE£TROPxC EXPANSION /12X£5.eE0Cz COeI'OMwS If)1306 9114 FORMA T( 511 1?S yT4EAPMySJsf tEwP CP STATIC DENS1347 IXTY VISCOSITY VWLCITY ENTHALPY ENTROPY MACH 90. 11363 Z5X4.SeoxIreSXON FROME PRESSURE /YXluli(cpETy)1309 3 (DEG 1) CBUfU (AT") (LU/CU FT) (LI/SEC FT) (FT1311 41/SEC (BTU/L@) (BTU/ /30X11KLB DEG a) 6211CHLm DEC a) I)1311 60 TO 604.IO4
131Z 11003 CALL EQUIL(KQG[(ITEH),PTF(IIITI) 

GOYA1313 1004, (Of!) as 
I~a131#4 KQ(2)w4 
IOTA 0761315 KG 13)= 
Isn071316 MO(5)m: 
887A 876811'1? IF(~l-)210,213, 2@31318 M0 IF MR?114.gg 1 6gSO71319 9065 CALL STATE

IM2 GO TO It#
1321 6606 CALL EQUIL(KQ~d.vP~t!~p1yp

3  Rtoy132 ZIII IF IHSPIII2g6zg,
199Z1113 its 00 211 tm£,N1PNI 

W~a 611324. 21: 
tonR.T.S(

3 WT 5  so$ 01311 Its IFIRRqjs)) 11030914*,99,j 
sty& @9

1 3 1 7 Y 1 m t s 
F N T R -14 0 CI.2 I,?*64. CONTINUE 
W& oilips 104. CONTINUEol 

~1331 IF1IRE0.mE.ImR)GO TO 1933(TR1331 £0411.2 
[11TO-pa1332 10(51.3 

NOo1333 00 ISI-1,awN 
(paeS 4.01334. CALL OI(QC(lTf

1)
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1335 IF(I.EO.1) CSI=CS() ENTR-MOD
1336 102 CS(I)=CS(I)-CS1 ENTR-MOD
1337 133 IF(NEN.GT.O)CALL SLOP!(NENSFPCSPCSPRDER) ENTR-MOO
1338 C END OF EDGE PROPERTY LOOP, START OF BETA AND XI CALCULATION ENTR-MOD
1339 605 XI(i)=O. 007A 105
1340 J=NDISC÷I B07A 106
1341 DO lit II=lJ 807A 107
1342 K=NSD(II) B07A 108
1343 M=MSD(II) BO7A 109
1344 MM=÷M+1
1345 LL=K+N-1 BO7A 110
1346 IF (1I-1) 6052,6052 , 402 807A 1I1

1347 6052 IF (KR(6)-I) 400,401,402 B07A 112
1348 C AXISYMETRIC BLUNT B07A 113

1349 400 00 403 I:M=,LL B07A 114

1350 SDUM2 (I)S) S( [I) B07A 115
1351 IF(S(I)) 403,403,4031 B07A 116
1352 4031 DUMI=ROKAP(I)/S(I) 807A 117
1353 XICON(I)=UE(I)/S (I)'RHOE(I)/4.*VMUE(I)'DUMI'DUM1 B07A 118

1354 403 SDUMI(I)=SfUM2 (I)'SDUM2 I) BO7A 119
1355 QI=4. BO7A 120
1356 BETAM(1)=0.5 B07A 121
1357 GO TO 406 T07A 122
135i C PLANAR BLUNT 807A 123

1359 401 00 404 I=MLL 807A 124

1360 SDUM2*1)=S(I) 807A 125
1361 IF(S(I)) 4049404P4041 B07A 126
1362 4041 XIC0N(I)=UE(I)/S(I)*RHOEII)/2O*VMUE(I) 907A 127
1363 404 SDUMI(I):S(I)*S(I) B07A 128
1364 QI=2. B07A 129
1365 BElAH(V1=1. B07A 130
1366 GO TO 406 807A 131
1367 402 IF (KR(6)-2) 408,407,408 807A 132
1368 AXISYMETRIC SHARP 07A 133

136S 407 DO 409 I=MPLL 807A 134
1370 SDUlq2(!)=S(I) *S(I) B07A 135
1311 DUI;I=ROKAP (Q) /S QI) 807A 136

1372 XICON(I)=RHCEfI)•UE(I) VMUE(I)'0UMI/3.ODUM1 807A 137
1373 4*09 SOUMI(I)=S(I)*•SDUM2(I) 807A 138
1374 XIM1 =XICON (1) *S (1)*S (1) 1% 1) B07A 139

1375 CI=3. 007A 140
1376 IF (I1-1) 4051,405:.L406
1377 r PLANAR SHARP B07A 142

1378 408 DO 405 I=MLL B07A 143

1379 SDUM2((I)=S(1) 007A 144

1380 XICON(I)=RHOE(I) UE(I)•VMUE(I)*ROKAP(!)CROKAP(I) 807A 145
1381 405 SDUMIt(I)=S(I) 807A 146

1382 QI-I. 807A 147
1383 IF (II-1) 4052,40552,406
1384 '052 XI{1) =XICON(1)OS(i) 807A 149
1385 4051 MM=M
1386 406 CONTINUE 807A 152
1387 CALL SLOPO(KS(M),UE(M),DUOS(M),DER(M)) 807A 157'
1388 IF (KR(61-2) 4066,4062,4062 W07A 154
1389 4066 IF (M-1) 4061p406194062 007A 155

1390 4061 IF (RNOSE) 4063,4063,4064 807A 156
1391 COMMENT,,,DUES COMPUTED BY SLOPQ B07A 157
1392 4063 DUES=DUDS(I) e07A 158
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1393 GO TO 4065 007A 159
1394 COM"ENT...CUES FROM EFFECTIVE NOSE RADIUS USING N~EWTONIAN FLOW 1307A 160
1395 4064 DUES=SQR1(2o/RIlOE(±)'PE(1,1b'*32.1740'2116o,,RNOSE e07A 161
1336 4965 XICON( 1IJRHOE( 1)*VMUE( 1)/12o*VKp4P2*)*DUES ~ E07A 162
1397 4062 CALL SLOPO(KSDUMI(M),XICON(N),DEROQ,)XI(M)) 807A 163
13911 IF (LI-MH) 111,4101,4101 807A 165
13S9 4101 0O 410 L=NNLL e07A 166
1400 410 BETAM(fL)=2./QI'XI(L)/UE(L)#S(L)/SOUIJM(L)4DU0S(L)/XICON(L) 807A 167
1401 111 CONTINUE 807A 1E8
1402 9803 FORIIAT(OIo.4 807A 172
1403 WRITE(KOLIT915)
1404 WRITE(KOUT,16)( S(I),I=1,NS)
1405 WRIT!-(COUT,28) (ROKAP(I),I=1,NSI
1406 WRITE(KOUT926)( XI(I),I=1,NSI
1407 WRITE(KOUT,17)( PRE(I),I=19NS)
1408 WRITE(XOtJT#25) I PE(I,11,I=1,NS)
1409 WRITE(KOUT,29) ( UE(I),I=1,S)
1410 WRITEfKOUT,27) (BETAM(!)qI=1,NS)
1411 WRITE(OUT932) C RADS(I)vI=1,NS)

1413 C 13 CLTO7O 3MTIX87 7

1417 139 C3MII)=-SORT (8ETAM1!)/(DUES'RHOE( I)*VMUE( I))) 807A 1177
1418 GO TO 138 B07A 178
1419 158 C3M(I)=-S0RT(2**XI( I))/(RHOE( I)*RKAP( I)'UE( I)fVI4UE( 1)) 807A 179
1420 £38 CONTINUE 807A 180

* 1421 WRITE (KOUT,03) (C3M (I) iI~ipNS)
1422 C READ WALL CONDITIONS IF UNCCUPLED 007A 189
1423 JRHOVW=O
1424 IF (hEM-I) 1089108p7004,
1425 108 IHW1i P07A 191
1426 ITW=1 B07A 192
1427 1FW=I 807A 193
1428 TRHOVW~i 807A 1%4
1429 Ispw=i B07A 195
1430 IFLUXJ=I 807A 196
1431 00 49 1=1,NS
1432 00 49 L=193
1433 49 FLUXJILI,1) = 0.
1434 107 IF (KR(9)-3) 7054,7005,1071
1435 1071 IF(KR(g)-5) 7047,7005,7047
1436 7054 IFfKR(11)-2) 7062,704097047 e07A 198
1437 7062 IF(KR(11)) 7004,700597004 807A 1'19
1438 7004 IF (IHW-ITEM) 1891t10991091 807A 200
1439 1091 IF( IHW-1) 1201,7005,1201
1440 109 REAO(KIN,700') ((HW(J,JJ),JJ=1,NTII4E)rJ=1,NS) P07A 201
1441 READ (KIN,106) IHW B07A 202
144'? 1201 WRITE (i(OUT,19)CHW(I,1),I=19NS)
1443 IF (ITEM-i) 7038,7038,7060

* 144.4 7005' IF (ITW-ITCM)1092,110q1092 807A 205
1445 1092 IF( ITW-1) 1202,706021M0
1446 110 READ(I(IN,7007)(IWJJ JxINIEIUS P07A 206
1447 READ 4KIN,106) ITW' 907A 207
1448 1202 WRITE (KOUTt20) (TW(I,1),41,NS)
1449 IF (ITEM-1) 117p117p7060
1450 117 IF (KR(9)-3) 7038,7047,704? 807A 209
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1451 7038 IF(KR(9)-I) 7060,706107040 807A 210

1452 7060 IF (IFW-ITEM) 1093911291093 837A 211
1453 1093 IF( IFW-1) 120397061P1203
1454 112 READ(KIN7007)((FW(JJJ)bJJ=INTINE),JIiNS) 007A 212
1455 READ (KIN,106) IFW 007A 213
1456 1203 WRITE (KOUT,21)(FW(I,1),I=1qNS)
1457 GO TO 7006 807A 215

1458 7061 IF (IRHOVW-ITEN) 1094,118,1094 B07A 216
1459 1094 IF(IRHOVW-1) 1204,7006,1204 .
1460 118 READ(KINO007)((RHOVW(J,JJ),JJ31,NTINE),Js1,NS) 807A 217
1461 READ IKIN,106) IRHOVW B07A 218

1462 JRHOVW=I
1463 1204 IF(KR(8)-JRHOVW) 110291101,1101
1464 1102 WRITE (KOUT,22)(RHOVW(IqiJI)1,NS) B07A 220
1465 GO TO 7006 BO7A 221
1466 1101 WRITE (KOUT930() RHOVW(I,1),I=1qNS) 807A 222
1467 7006 IF(NSPHI) 7043,7043,7015 807A 223
1468 7015 IF (ISPW-ITEN) 1095,114,1095 B07A 224

1469 1095 IF( ISPW-1) 1205,7040,1205
1470 114 DO 7014 KziNSPMI 807A 225

1471 7014 READ(KIN,7007)((SPW(K,JJJ),JJ1=,NTINE),J=1,NS) 807A 226
1472 READ (KIN,106) ISPW 807A 227

1473 1205 00 1097 K:INSPM1
1474 1097 WRITE (KOUT,23)( SPW(KIl)I=1tNS) B07A 229

1475 GO TO 7043 807A 230

1476 7040 IF (IFLUXJ-ITEN)t096t119,1096 B07A 231

1477 1096 IF(IFLUXJ-1) 1206,7043,1206
1478 115 00 7041 K=ip3 B07A 232

1479 7041 READ(KMN,7007) ((FLUXJ(KJpJJ),JJ:",NTINE),.=INS) 07A 233

1480 READ (KIN,106) IFLUXJ B07A 234

1481 JRHOVW=I
1482 1206 DO 1098 K=1,3
1483 IF(KR(8)-JPHOVW) 1104,1103,1103
1484 1104 WRITE (KOUT,24)(FLUXJ(KIr1),I=1NS) B07A 237

1485 DO 7039 J=INS
1486 7039 FLUXJ{KJ,1)=FLUXJ(KJi) * C3H(J)
1487 GO TO 1098 07A 238

1488 1103 WRITE (KOUT,31)(FLUXJ(KI,1)pI:1,NS) 807A 239

1490 GO TO 7047

1491 7043 IF(JRHOVW) 7047,704,77045
1492 C CALCULATE FW IF RHOVW GIVEN 807A 253

1493 7045 J=NDISC+I 807A 254

1494 DO 7046 II=iJ B07A 255

1495 K=NSD(II) B07A 256

1496 M=MSD(II) B07A 257

1497 LL=K+M-1 B07A 258

1498 00 209 I=MLL 807A 259

1499 IF(IEO.NANDIINE.1) GO TO 209 ENTR-MOO

1500 IF (KR(8)) 7049,704992291 807A 260

1501 7049 RHOVW(IIT):RHCVW(IIT)*C3M(I) 807A 261

1502 2291 IF (I1-1) 7048,7048; 230 BOTA 262

1503 7048 IF (KR(6)) 229,229,230 807A 263

1504 C VALID AT oXISYMETRIC STAGNATION POINT ONLY 807A 264

1505 229 FWCON(I):-RHOVW(I,IT)/(2."C3M(I)) 807A 265

1506 IF( 1-1) 209,209P232 BO7A 266

1507 C MODIFICATICN FOR AXISYMETRIC 9LUNT AWAY FROP STAGNATION POINT 907A 267

1508 232 FWCON( 1):FWCON( I)/S( I)*RCKAP( I) 807A 268
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1509 so TO 209 807A 269
1510 C VALID FOR ALL PLANAR P~07A 270
1511 230 FWCON(I)=-RMO!OW(IIT)/C3M(I)*ROKAP(I) ENTR-MOO
1512 IF(KR(G)-2) 2099236,209 807A 272
1513 C MODIFICATION FOR AXISYMETRIC SHARP eO7A 273
15±4 236 FWCON( I)=FWCON( 1)/S( I)*RrKAP( 1)12, 807A 274.
1515 209 FLUXJ(2,I91)zRH0VW(Ir1)
1516 FWDUM(1)=FWCON(I)*S(l) 807A 276
1517 IF(KR(6)-2) 241,237,241 007A 277
1518 C MODIFICATION FOR AXISYMETRIC SHARP 807A 278
1519 237 FW0UM(V=FWOUM(j19S(1) 007A 279
1520 241 CONTINUE 807A 280
1521 704.6 CALL SLOPO(KSOUM2(M),FWCON(M),OER()IFNDUM(M)I B07A 281
1522 DO 126 I =1,NS 807A 282
1523 IF(I -1) 124,124,123 807A 283
1524 124 IF (KR(&)-1) 133P133,123 B07A 284
1525 133 IF (SKI)) 1139113,123 807A 285
1526 103 FW(1,IT)zRHOVW(1,IT1 807A 286
1527 GO TO 126 W6A 287
1528 123 FW(I ,IT)=FWDUMCI )/SORT (296XI(I )) 07A 288
1529 126 CONTINUE B07A 289
1530 7047 RETURN B07A 290
1531 END B07A 291
1532 C808A 808A 001
1533 SUBROUTINE ICOEFF 808A 002

13,COMIION/COECOM/ C5,C6,C7,C8,C9,C1OCIIC12,C13,C15.,C159088 3
*1535 iC16,C17,C16,C19,C20,02±,C22,C23,C24,C25,CZEC27,C28,C29,C30,C3±,~c608 S.

1536 232,C33,CJ4,C35,C36,C37,C3eC32,C40,C41,C42,C43,C44,C45,C46,rC47,C488088 5
1537 3,C4g,C5o,CS1,C52,C53r,t'54, C5SC56,C57,058,C59, C60,C61,C62,C63,C64,C 6088 6
1 1538 465,C66,C67,C68,C69,C7aC7± ,C?2,C73,C74,C75,C76,C77,C7J),C79,CSOC8±8a88 -p

1539 5,C82,C83,C84,C85,C86,C87,Caa B088 8
1540 C0MMON/COECON/ CKI( 8bICK2( 8),CK3( 8),CI(4( 8)pCK5( 8bCK6( 8) 808B 9
154.1 iCK7( 8),Ci(8( 8),CI(9( 8),CXI(( 8),Ci(11( 8),Ci(12f 8)tCKI(3( 8) 8a8a 10
154.2 21CK14( 81,CK15C 8),CK16( 8)ICK17t 8),CK18( a8hCK19( 8),CK20( 8) 6088 It
1543 3,CK2I( 8),CK22( 8)VCKKI( 8, 8),CI'K2( 8, 81#XPI(5),XG(5),XSP(5, 9) 8088 12
1544 4,CKK3( 8, 8) 8088 13
1545 COUIMON/EDGCOM/ PE(5.C, 1),PTE(40, 1),SPE( 8,40, 1),OUES,P088 IL
155.6 IUE(40) ,RHOE(40),WIUE(40)bTE(4O),UEDGE,OUEOGE,D2UEDG,VMWEpCGE,Cqa ENTR-MOD
1547 2,DSIP(40),IDSIP,TTVC,TVCC(IOR,HEA(40),SF(20),CS(20),CSPR(20), ENTR-MOD
154.8 3CG(20)gCGP(20) ,SREF,GEP,NEN ENTR-HOt)
1549 COMMON/ETACOH/ETA(15),OETA(15),DSQ(14),OCU(14),B1(I4),832(14) 808~3 17
1550 1,LAR(153),8A1(43,18),BA2(30,15) 8088 18
1551 COMMON/HISCON/C±,C2,C3,C4,ALPHOtgETA,ZN(4,1a.),ZG(u.,jd,ZSP(4,14, 88088 19
1552 1 ),XIt40htHF(15,'i),MG(15,3),HSP(15,3, S)tHALPHHUEHHUE,HFWDLX2 9088 20
1553 2,03H(40)98ETAM(40) P033 21
1554 COMHON/INTCOI'/ KR(20),KIN,KCUT,NATII,MAT21IA'rlj,MAT2JNETA,I,IS,NP089 22
1555 LS,ITtNTI"EfNSPNSPMI#NAMPNLEQNNLEQtNRN4L, ITS,KAPPA,CBAR,CASE(i5i 8088 23
1~56 2,9(8), HWE,NON,KQ(10),ITrNNITEN,KRI7,hBTNBT2,IDENT,KR9(40) 8088 24
15,57 3,i(AUXO,JTIME,JSPECOMO(31 eo8B 2c,
1558 COMMONIPRPCOM/PR(151,T(15),RHO(15,tSC(I5,CAPC(15)0QR(±5,H(15) 8088 26
1559 1,CPBARC15),VKW(I5),PHIX(j5, 8),ORHOH,ORWOX( 8),ZK( 8),DZKH( 9), 03088 27
1560 2MU3K( 8)1DMU4K( 8),OTK( 8),CPHIXH( 8),OPRK( 8),DSCK( 8),OCAPCK( 8) 8088 28
1561 3,DHTILi(( 0),OQRK( 81bDCPS.I 8),OCPTK( 8),OMUI2K(C 8),DZKK( 8, e) 8083 29
1562 4,DPHIKK( 8, 8), OMU4HVHU3H,DhTILH,VWUXZCT,CTRCPTIL,HTIL P088 30
1563 5,VMU3,OTH,DCAPCHDPRH,OSCHOORHDCP9H,OCPTHONUI2HtVMU(15), PHop e08 31
1564 6(15),FHIKP(15) ,HPiTPZKP( 8),YHU3P,VMU4P,HTILPCRHO(i4d,GMR(j5) 9088 32
1565 CONMONIYAWCOM/F(4,15),G(3,15),SP(3,15, 9)tALPH 9089 33
1566 C FIRST, EVAL DERIVATIVES OF STATE PROPERTIES WITH RESPECT TO ETA 808A 028
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156? VMUI.PuoMU1.H'P 808A 029
1568 VMU3POMlU394'HP 908A 030
1569 HTILPsDHTILH*HP BOSA 031
1570 TPmOTM*HP 808A 032

1571 RHOP(II*ORHON'HP 808A 033
1572 IF(NSPMI)'.os10.O1,1.2 808A 034.
1573 4.02 00 1.08 KI(=1NSPM1 1308A 035
1574 ZKP(K) mOZKH(K) 'HP B08A 036
1575 PHI KP (K~zOPMI#(HI00 HP BOBA 037
1576 VMU4PsVNIU1P.Dl4U1K(K) 'SP(2,IKI 808A 038
1577 V14U3PsVNU3P+ONU3K(IC)'SPf2,IIJ 808A 039
1578 HTILPuHTrLPOHTILK(KI*SP(20IK) 808A 04.0
10,79 TPuTP*OTK(KO'SP(291991 808A 0411
1580 RHOP(1)2RNOP(I),DRHOK(K)*SP(2,IK) BOSA 04.2
1581 00 408 Jr1,t4SPH1 BOSA 04.3
1582 ZKP(K)uZXP(KO.DZKK(KJ)'SP(2,!,J) BOSA c44
1583 408 PHIKP(o()=PHIKP(ACJ40PHIKK(t(,JI'SP(2,!,J) MCA 04.5
1584 C NEXT, EVALUATE OTHER GROUPINGS FOR USE AT I AND 1-1 808A 046
1585 C C*S DEFINEO IN HISTXI - Cll*~CuC-ZC2.L/LH*C=EACET-O
15 86 C C*S DEFINED IN NONCER - CSUI./ALPM,C~uBETA*ALFM*"2, ±ENTR-MOD

857 C C7=-(UE(IS)/ALPH) "2'25036.5,C~uALPHO/ALPIPC9SC1.-CO, ENTR-MOU
1588 C CIO=C?*F(2qI),CI3=C7*F(3tI) ENTR-MOD
1589 1.01 CiIxC5 * F(3tI) * TTVC
1590 CIZ zC5 * CAPC(I)* TTVC
1591 CJ4=C1#FtlpI)+HF(195) 808A 01.9
1592 OI5=PR(I)-1. 808A 050
1593 CI6~i.PR(I) FOBA oz1
1594. Ci7=1./SC(I) 808A 052
1595 C18=CTR*TtI) 808A 053
1596 C19=C176C12 808A 054
1597 CZOzCI6*C12 MoA 055
1598 C21 = 13 C15

1599 C22? C21*C20
1600 C23 = OCAFCH/CAPC(I)

1601 C24 a C20 *(G(2,I)-C2I*F(2,!))
1602 C25= 020 C 16 * (G(2,I).313'F(2,I1)
1603 C26 = RI'0E(IS)/RHO(I)
1604. C28 =012 * F(39I)
1605 C31 = HTILP-(CPTIL+CT/VMUI?'ICTR)'TP.C18 0 VIOU3P,(HTIL-HfI)+CTR'

*- 1606 1 VNU3* TMI) *VMU4P
1607 C32 z (-F(2,I)'c13,Tp/PR(rI)CPeAR(I)+C31/SC(I)) *C12 - c3QoR(I)
1608 1 *TTVC
1609 C43aC24*C23-C250OPRH-C3*DQRI4*TTVC
1610 C53=RMOPII)/RHO(I)
1611 C56 z FC2,I)/ALPH
1612 C73 =Cl *F(?,I)

* 1613 074 a C11. CIO1 * OCAPCH + C1'.
1614 C75=CII*DCAPCH e08A l00

1615 C76zC1'Gt11 I) 808A 101
1616 C77:-C22,C43*CIO
!617 C78=-CZo'Ci5*CIO
1618 C79=C43
1619 C80=C20
16~?0 C81=-C28*(CIO*C56VC23+CS)
1621. C$2x-C20*JC5*G(2ZI43.0C22tC56-C.3*C1*C56
1622 C83&CZO'C14 v F(2,I)
1623 4.12 C8'.*C32,Gt1io)C14 808* 109

15?'. C85 z -C6/RM0(I)*C?6/2.
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1625 C86uC$5fCIO'DRHOH
1626 C87=BETA*ALPH*C26-C&66CS6
162? C8SSC89*0RMOH
1628 0UMjuC23-DSCM/SC(Q)
1629 IF(NSPNl)403p4o3v404 808A i10
1630 40'. 00 406 Kw1,NSPN1
1b31 CK3(K) a OCAPCK(K)/CAPC(!)
1632 406 CK'.(K)zCK3(K1-OSCK(K)/SC(I)
1633 00 410 iXu1,NSPMI
163'. DUI2=C19 4 SPC2,IIC)
1635 CK1(K)=C249CK3(K)-C?5'OPPK(K)-C3'DQRK(K)'TTVC
1636 CK2(K)=Q.
1b3? CXS(K)u0.
1633 OUM3xZK(K)-SP(1,!,K)
1639 CK6(K3 zC19#(ZKP (K) +VMU4P*DUM3)
1640 CK9(K)z DUM2#DUMI
1641 CK13IKJuCS5*0RMOK(Xi)
1642 CK14(K~uO.

1643 CKI5( PI0.

1645 CKi?17 C1=CIICAPCKU() BOBA 12c5
1646 CK18(K)=1CI*SP(1,IK) 808A 126
16'.? CK19(K)mCK9fK)*CI0
1648 CK20(K~zO*
1649 CK21( I)z-CKjg(K)*C56-OUN,1/ALPH
1650 41'. CI(22(K)=CK6(K1*SP(1,IK)*CI'. EUBA 130
1651 00 410 KK:1,NSPMI 808A 131
1652 CKKI(KKKz=C19SOZKK(KKK),OUM34DMU'K(KKI)
1653 CKK3(KoKK)=DPHIKK(K(p,.)
1654 410 CKK2(KKK)=DUN24CK4(XK)
1655 403 CONTINUE 808A 135
1656 RETURN BOBA 13fi
165? END BO8A 13?
1658 C809A BU9A 001
1659 SUBROUTINE RECASE 809A 002
1660 COMNON/CRBCOM/HCARB,ENIS,STEF,AOuN, BDUMCOUMHTEF,HMAT,EPIISC,EMISTe09A 3
t661 1,HPG,ASU(3),OSU(3),HPYG(3),HCHAR(3),EMIV13),KS(40.oisu 809A I.
1662 COMMONIETACOH/ETA(I15),ETA(15),C Q(1e,),0CU(1'.)981(1'.),B2(l') 809A 5
1663 1,LAR(153),BA1('.3,18),9A2(30915) 809A 6
1664 COMMON/INYCOM/ KR(20),KINKCUTM*T11,MAT2I,PATIJMAT2JNETAIISNeO9A
1665 1SpIT,NTIME,NSP,NSPMINAHNLEONNLEQNRKL, 1TS,KAPPACBAR,CASEj5) 809A 3
1666 2,8(8, MWIE*NONtKQ (10) , TEM,NITEM9KR17,tSET NBT2, MENT 9 XPq9(40 ) B09A 9
1667 3,KAUXOPJTIMEtJSPEC,MO(3) 809A 10
1668 COMMON/PRNCOM/TINE( 5C),PRE('.0)9PT[T( 50ObGE( 5O),S'.O ,ROKAP(h0) 809A it.
1669 1,RNOSE,VKAP,NOISC,XO!SC(40I,NSO(1O),MSO(lo),ITF( 5ObjIPREjRA0NO, 809A 12
1670 2CONERAOFLi 90),RA0~t(1s),RAOS(Q.0),IRAD 809A 13
1671 1 FORMAT (201, 15*'.) 809A 016
1672 2 FORNAT(12) 809A 017
1673 3 FORPAT(IM/SE1O.'.)) 809A 0IS
1674 4 FORMATI(M11'.X56MSOUt4OARY LAYER INTEGRAL MATFIX PROGRAM (BLIMP) 809A 019
1675 1 I/8X'.7MAEROTHERM CORPCRAT!ON,PALC ALTO,CALIF IRMK,EPB) 809A 02O
1676 1,2X3A6 //IX, SH
1677 2CASE 15A#4,//,6X,79HC0NTROL NUM8ERS 1 2 3 4 5 6 7 8 9 10 809A 022
1678 311 12 13 14 15 16 17 16 19 20,//v23Xv2O13//$X14.HPUNCM CONTROL 18X
1679 41214IOENT JSPEC/IOXA2,7X12/)
1680 5 FORNAT(GEIO.4) 809A OZF
1681 6 FORMAT(12*E10.4) 8139A 027
168? 7 FORMAT(/9X20MVISCOSITY LAW Mu(i.#NT*t".t*t)(..*pH*e9 a 2
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1683 1*E1O.3,IH)//9XI9HENTHALPY LAW T:ElO.3,IME1O.3,I.H#H*#E10.3,1H4909A 029
1684. 2/42X2H((EIO.3,7H41.J'H/EIO.3,SH)'*(1.(E1O.3,p SH.1.))/.'9XI9HPRANOT8O9A 03a
1685 3L NUMBER PR=E10.3,1H+EIa.3,4H'T'*ElO.3,1HEl0.3,4Hr'*El0.3l) BC9A 031
1686 9 FORMAT(2111) 809A 032
1687 10 FORMAT (/,10XIOHU/UE TO NODAL PT. GAMMA MOLECULAR 009A 033
1688 1 /9XI8HNORM. ETA AT WHICH13X40HWEIG41T B09A 034
1689 2 /19X9META NORM.) 809A 035
1690 8 FORMqAT(3X1PE1O.3,9X12,6X9E10.3/(3OX9ElO.31)
1691 It FORMAT (/t5X70HU/UE TO NODAL PT, 809A 037
1692 1 ETA VALUES /I.X23IiNORN. ETA AT WHICH 909A 038
1693 2 /19X9I4ETA NORM.) 809A 039
1694. 12 FORMAT (/2X,15HNOSE RAOIUSFT ,IPE12.q5,XIEHCONE HALF ANGLE ,IPE1BO9A 040
1695 12.5,8H DEGREES) e09A 041
1696 13 FORMAT (/,1X,23HTIHEPSEC ,1P8EI2.5/(24XIP8EI2.9)) 9094 042
169? 14. FORMAT I/,jXp23HTOTAL ENTHALPYBTU.'L8 ,1P8E12*5/(24X,1P8E12s9)1 809A 043
1698 18 FORMAT (/,1X,23HCASE ,1P8E12.5/(24Xp1P8EI2s5))r 1699 15 FORMAT (/,1X,23HTOTAL PRESSURE,ATM ,1P8E12o5/(24X91P8E12e5)) e09A 044
1700 16 FOR"AT(A2,IEYI6)
1701 17 FORMAT (/glX,23HINCIDENT RAG FLUXB/SF2,1P8E12.5/t24X,1PSEl2.5))
1702 20 FORMAT(f,1Xt56MSURFACE RECESSION - WALL TEMPERATURE RELATION FOR T
1703 IEFLON//5X,43HSURFACE RECESSION RATE, LB/SEC FT2 x EXP(((,1P E12.5,
1704 26H)*TW+(,IP E12.5,7H1)*TWi-(f1P E1.2e5,2H)),//5X,37HWHERE TN IS WALL
1705 3 TEMPERATURE IN DEG R1
1706 C NOTE..*KR(5)=4 FOR EOUIL,3 FOR EQUIL WITH ENTROPY LAYER, I 909A 046
1707 C FOR NONEQUIL, AND 2 FOR NONEQUIL WITH ENTROFY LAYER..*ROKAP~1 FOR E109A 047
1708 C PLANAR..(KRtG)zl. AND 3 FOR BLUNT AND SHARP, RESP) AND IS EQUAL TO 809A 048
1709 C DISTANCE FROM AXIS OF SYMMETRY TO BO')Y SURFACE FOR AXISYMo. B09A 049
1710 C ('(R(6)zD AND 2 FOR BLUNT AND SHARP, RESPECTIVELY)**. KR(7)*O FOR IB09A 050
1711 C MULTICOMPONENT BoLe ANDu1 FCR HOMOGENEOUS BoLo9IOISC=0 FOR NO 009A 051
1712 C DISCONTINUITY AND UNITY FOR DISC. IN RCICAPFW, OR RHOWVW 809A 052
1713 DATA ND(2)/6H
1714 CALL DATE (9,MO)
1715 CALL TOO ( 18, MO)
1716 REAO(KlNv1)KRCASE P09A 053

1717 READ(KIN,16 IDENT,JSPEC,JTIME
1715 WRITECi(OUT,4) MD,CASE,i(RIDENT,JSPEC
1719 KQ(9)=0
1720 IF(KR(6)-8) 245,240,245
1721 240 KO(9)z-1
1722 KP,(6)=4
1723 GO TO 255
1724 245 IF(KR(6)-4) 255,255o250
1725 250 KQ(9)h1
1726 KR(6)=KR(6)-5
1727 255 REAO(KINt24) NSPKS
1728 24 FDRMA14I2,8X701i)
1729 NSPMIZNSP-1 809A 057

1730 REAO(KIN924)NTIMEvIOISC ENTR-M00

1731 READ(KIN,5)UTIME(ITI,ITZ1,NTIME) ENTR-MO()

.732 NITENSNTIME 909A 059

1733 NTIME :1 809A 060

1734. REAOtKIN924) NS,i(R9
1735 READ(KIN,5)(S(IS)pISxIpNS)
1736 KAUX0=1 ROG

1737 IF(XR (14)-2) 3039303,302 ROG
1738 302 KAUXO=KR (10)-I ROG

1739 KR (j'.)xKR (14)-3 ROG

1740 C COMPUTE INFORMATION NEEDED TO CONS17ER DISCCNTINUITIES 819A 062
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1741 303 J=1 0A 6
1742 102 MSD(1)zI00A 6

1744 S(1)=ABS(S(1)) 803A 066
1745 IF (NS-1) 105,10591021 BC9A 067
1746 1021 00 101 IS=2pNS B09A 068
1747? IF(S(XS)) 103,101,101 809A 070
1748 L03 NSD (J) zIS-IISD (J) +1 809A 071
1749 SIIS S-S(IS) 809A 072
1750 IOISCCIS)=MAX0(I0ISC(IS)P1) ENTRI-PIO
1751 JZJ41 809A 074
1752 MSD(J)2IS 809A 075
1753 101 CONTINUE M0A 076
1754 105 NSD(J):tNS-NSD(J)+1 ý309A 077
1755 NOISC=J-1 E09A 078
1756 IF (KR(1)) 1051,1051,1052 809A 080
1757 1052 READ (KIN93) NETA,(ETA(f)lzlNETA) 809A 081
1758 READ CKIN,6) KAPPAC8AR 809A 079
1759 1051 CONTINUE 809A
1760 605 WRITE IKOUTPlj) 809A 091
1761 WRITE(KOUT,8) C8ARKAPPA,(ETA(I)tIzlNETA) 809A 092
1762 606 IF(K(R(6)-1) 203,203,204 8093A 09~3
1763 203 READ fKIN,5) CONE, RNOSE 8090 094
176'. 204 IF(IABS(KR(6)-V)-1) 207,208,207 eO91' 095

* 1765 207 READ (i(IN,5U(ROKAP(IS),ISSlNS) B09% 096
1766 IF (NS-1) 234,234,2071 209A 097
1767 2071 IIS=2 P09A flS5
1768 LNZzl 809A ilq9

* 1769 IF(ROKAP(l)) 223,226,226 809A 100
1770 223 RA0NO=-ROKAP(1) 209A 101
1771 WRITE (KOUT, 12) RADNOICOME 809A 102
1772 ROKAP(1)=0. 803A 103
1773 0O 229 IS=1,NS
1774 IF(ROKAP(IS)) 224,224,225 809A 105
1775 224 IF(KR(6)) 221,221,222 809A 106
1?76 222 ROKAP(IS)-S(IS)#SIN(RADNO/57.29578) 809A 107
17?7 GOi TO 229 809A t08
1778 221 ROKAP(IS)=RADNO*SIN(S(IS)/RADNO) 809A 109
1779 229 CONTINUE 809A 110
1780 GO TO 234 809A iII
1781 225 IF (IS-NS) 2251,234v234 809A 112
1782 2251, IISZIS41 8094 t13
1783 LNZ-IS 809A i1lk
1784 226 00233 IS=IISpNS P09A tig
1785 IF(RO'(AP(IS)) 233,233,227 !109A Ifu
1786 227 IF(IS-1-LNZ) 232,232,228 P09A J17
1787 225 LNZOLt4Z~1 80A li
1788 ROKAP(LNZ)uROKAP(LNZ-1).(S(LNZ)-S(LNZ-1))/ (S(IS)-S(LNZ-1) )*'O0KAPf809A 119
1789 1IS;-ROKAP(LNZ-1)) P09A 120
1790 GO TO 227 809A 12
1791 232 LNZ*IS 809A I ZZ
1 792 233 CONTINUE R8I9A 123
1793 234 VKAPu 1. 809A 1?4
1794 GO TO 210 M09 125
1795 208 00 209 I~lN mq 2
1796 209 ROKAP(IS)vl. "09* £26
iT9? VKAP=C. e09*i 126
1798 210 CONTAI'UE 89
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1799 £61 STEF x 9E1
1800 IF (KR(9)-3) 19?v193vI9S
1601 198 IF (KR(9)-4) 193P193,19?
1802 19? 00 191 JUINS
1603 IF (KR9(J)-3) 1919193,192
180'. 192 IF I(KR9(J)-4) 1919193,191
1805 191 CONTINUE
1806 GO TO 199
160? 193 REAO(KIN,21)% (EMIV(1),HCHAR(IJ, HPYG(I)p Ial,3)
l80e REAO(KIN,22) tASUfI),8SU(I), Im1,3)
1609 22 FORMAT(6A4)
1610 21 FORMAT (9EB*3)
1811 19 FORNAT(/1E39HQUAS!-STEAOY LENERGY BALANICE AT THE WALL//'SXII4NSURFACE

1812 1 NUMBER28XIHII4XlH2I4XIH3/5NI7HSURFACE EMIT1AMCE17X1P3E14*5/9X3b&HE
1613 2NTHALPY OF CHAR, AT REFERENCE TEMP3EIS.9/5X34NENTHALPY OF PYROLYSIS
181'. 3 GAS (OTUIL9J3EI5e5/5X2?Mf OtIdLIRIUN SURFACE SPECIESSX3(?fX2A'.))
1815 WRITE(KOUvI,9) EMIV, NCI4AR, MPYGI(ASU(II, IISUMI) Izl,31
1816 199 IF (KR(9)-5) 194,196,196
1817 194. 00 195 Jzl,NS
I81s IF (KR9(J)-5) 195,1960,196
1819 195 CONTINUE
1820 GO TO 182
1821 196 READ (KIN,S) EMIST,IITEF,AOLM,S00LM,CDUM
1822 WRITE (KOUT#20) AOUM98OUMtCOUM
1623 WRITE (KOUT,19) EM!ST,MTEF
182'. 162 REAo(KIN,5)(PTI:T(IT),ITUINITEPI)
1825 REAO(KIrd,5)(GE(IT),I1TI,NITEMJ 809A 131.
1826 REA0(KIN,5)(RADFL(IT),ITu1,NITEM) 009A 132

182? 2200 IF(TI"E(I)) 22019220,220
1628 2201 TIME(1)x-TIME(1)
1829 wRITE (KOUT,18)fTIHE(I),Isl,NITEM)
1530 TIMEII)=-TIIE(1)
1831 GO TO 2202
1832 220 WRITE (KOUT,I3)(TINE(I),Iz1,hITEM) 309A 13?

1833 2202 WRITE (KOUT,14)( GE(I),IzjNITEMq)
183'. WRITE (KOUT,£5)(PTET(I),I=1,NITEM) P09A 139
1835 WRITE ((OUT,1?)(RAOFL(I),Im1,NITEM)
1836 RETURN 6591 140

183? ENO 9091 141
1683 C81OA BIQA 001

1639 SUaROLYINE HISTXI 6101 002
1840 COINON/EDGCO"/ Pf(%0, 1)vPYE(4C, 1),SPE( 8,40, 1),OUES,ENTR-HOO
1641 1UE('.0),RHOE(40),VNUE(t,0),TE(40),UEOGEOUEQCED2UEOG,VNw([,Cfl,C90 ENTR-MOO
16#62 2,OSIP ( 40) , IOSIP,TTVC,T VCC (4 0) v EA(6a)'5, SF (2 0 ,CS (201 vCSPR ( 20) ENTR-M~OO

16*33C6(?0)#,'GP(20) ,SREF ,GEPNt4EN ITR-oOO
18464 CONNON/ETACON/ETA(15),DETA(I5),OSQ(1b) ,OCU(1'.),S1(14),3?1 14) BIQA 3
16#A5 BIQA13)81(.3,B ,fAtO15 1*

I a846 CONNON/MIscoNIC1.C2,C3,C4,*ALPI0,(TA,ZN(4,14),ZG(491'.),Z3P(4,14, 63101 5
164? 1X )N(4), tF (150 5) ING(15,3) ,N$p(110 3f 8)d4ALPN. ,fvJEU[HFN,0LXZ 916A 6
18 46 2,C31Mf4O)#5ETAM(40) RICA 7
1849 CONfqON/IN'C0"/ KR(20) KIM, XCUT,14ATII.N4AYZIT1TJT4ZWO 6
1650 IS,IT.NTIH(,NSP,.NSPN1,HANNLEQ,N~t. *,NW~tL. ITS,K1PP91 *~,CASEfZ5) 610A 9
l651 z,f)(8)f "ErONIKO(1o) ,1itE', *,*EN* KR1?.IOTN 6'"TZ.ZETot, Kpq(#so) BIQA I-
115? 3,KAUX0,JYTT,,JSP!C,ND(3),!U,ISH EpNTR-HO0

1653 COR,9Om/P*"CON/T!M(( 5o),PRf(1tC),PTETi 50),614 5C),S(k0),ROEAfI4C) 1110* 12
Lo5% I,RNOSE,VKAP,NOISC,ZIosc(4:),NSO(I3),HS.C(10),ITV( 5o1,IP~(RE*RwON 9 8ou I T
16s5 2 CONE, R &Oft. 5 0 RAO (ORtI ) 9 RAGS (6 0) IR1 AD0 PO 0
16%6 ~ rq~VqOqF*j)G31ISf,5 1SP i* i
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1657 COHN~ON/ALCON/FW(##0# l),TV44P1W(48 9 OMNI4S lSW 8,40 1) ENTR-HOO
16ss ltaNCVWlf*0, I)tFLUXJ( 3#40t IPINWITWI~wNUPWIRHlOVWI7LUXJ ENTR-NOO
1859 DIMENSION F0141,GOmo)SPD(4 BIQA 016
166e C INITIALIZE AXIAL VARIATION TERNS MIA 019
1661 NUL24 9104 020
1662 IF(ISNE.IIr#O TO 399 ENTR-NOO
1663 398 IF(IOISC(IS).N~e2)G0 TO 399 EXTR-HOfl
1664 ISSIS*i EV*TR-HOO
18bs GO 10 391 ENTR-0400
1666 399 IFte(R13)@EO.6)GO TO 1514 ENTR-HOO
18667 IF(IU-2) 194,152,155 ENTR-HOO
1668 152 DLXlu2.3 ENTR-HND
1669 IF(KR(6)eEQ*0)OLXl*3*5 EN TR-WOO
16,0 11(XI(ISH)) 157,157,155 E14TR-MOO
18%1 154 Ozao. BI0A 030
1872 01e0. BIQA 031
183 02m0. BI0A 0.*2

1675 IF(KRi23.LT.6J IOISC(IS~m1
1676 MuNETA-1 BI0A 033
1677 00 140 I12,9 B104 034.
1678 00 140 Jfr1,4 810A 035
1ays ZH~jqI)=0. B104 036
1660 139 00 140 K=NULNSPNI B104 0 37
1861 zS P(J 91, I a 0. 8104 036
1662 140 CONTINUE 8 1 A 039
i683 00 14 1 Ift1,CNTA B10A 040
1864 00 142 J1l,3 8114 041
less HFAIJ~z0. B104 0 42
163s 159 00 142 A=NULNSPH1 810A 043
1667 HSP(IJE)u0. B104 044
16se 142 CONTINUE @IDA 045
1669) HFtI,4IaO. 810A 04Ek
1890 141 HF(1,5)zo. 813A 047
1691 ALPHO=0. @I0A 046
1892 HALPH2O. BIQA 049
1693 0LX2=0. BIQA 053
169'. GO TO 130 BIQA 051
1895 C COMPTE TWO- OR T"R!E-POINT OIFFEREWCE RELATIONS E1OA 052
1696 155 OLXxA4LOGtlI(IS)/Xt 1SW1))ET-o
lag? IFAIU.GT.2.ANO.(R(3).E0.zANwo.loISCfISPN)g[ 1) G: TO 121 FNTR-HO0
1oll 157 OZ=2..*DLE1X '
1ess O1.-Oz RIO& 051.
1900 102mv. 6104 45'
!lot Go TO 145 0t t

121 0 M I I1*§t.X2

1945 Zate-01 -0z #ICA 067
1196 14.5 OLtOtx 6131 563
1907 ALPIH O1*P40WL, 31A ot%
tie6 HALP"uLP 91" oss
190s 122 0 10 F 1t4o 1.02 off1 4) Ilia a"

191t 00 147 1wZvIETA @104 164

19114 f * 1 t )oil 0 r
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1915 FO(3fxD1*FA1.,I).02*HF1I,'.0 9104 072
1916 CALL TAYL0OE(OTAII-1),FI(2),FO(l),ZN1(1,I-1)) 8104 073
1917 0D1u1G1I)O~GI1 10A 07'.
1918 O2u1G2I.2N(,J10 07
1919 GO('.)GO(3) 8104 076
1920 GO(3Jm01#C(3PI1,O2*0N(II3I 8104 a??
1921 1 fs? CALL TALOft(0ETAIX-1),G0(?ItG0(1).ZG(1,I-1)) 8104 078
1922 IF (NSPNII 102,162, 100 910A 079
1923 160 00 151 Kx1#NSPN1 810A 060
1924. SP0I3)=01*SPt3,1,t1.ti2*1SP(193,i() 8104 061
1929 00 151 Ix?9NETA P10A 062
1926 SP()0S(,,I0I3(,,)810A 063
1927 SPO(2)u01'SP(2,IEIJ2'wsPII.2,w3 9104 oW.
1928 SPO(4)*SPO(31 8104 091,
1929 SPO(31a0l*SP(3,1,KJ4O2'NSP(J,3 9 gJf 8104 066
1930 1,41 CALL TAYLCR (OETA(I-1iSP0(2),SPO(1),ZSPI1,I-1,K)) 810A 06?
1931 C---S.' WE HISTORIC VALUES 8104 081h
1932 162 00 10'. Iu1,NETA 810A 049
1933 HFII,4)*FI'.I) 6104 090
1934. 9FI521Vi )0*FY,1 104 091
193S DO 104 J1j~3 810A 092
1930 mF4IJ)xF(JI) P104 093
193? MG(1J)*CIjI) 8104 09'.
1938 IF (MSPNI) 16'.,164.,16S 8104 095
1939 165 00 11.9 K*IP#SPMI1 8104 096
191.0 1&9 "SP419JPK)=SP(J,I,#C) 8104 09?
191.1 16'. CONTINUE 8104 OS*
1942 C COMPUTE GROUPINGS WHIICH bEPEIIO ON OZ PICA 099
194.3 130 CiaI.+DZ 8104 100
19'4. C2',C10DZ aloA 101
19'*5 C3zC3M(IS) 8104 1OZ
1940 IETAmUETAN(ISJ P104 103
19v. C'.IET4.CI 8104 104.
191.6 99041 FORMAT(XI!2/8X1P13E10.3/8)I6E10.J/I6N10E10.i)) 8104 10S
19'n9 IF(XRI1?)) "105094106,9905 R104 106
1950 9905 CONTINUE 8104 167
1951 WRITE(KOUT,99u71 8104 108
1952 9907 FORPN&T(2XZ7NOESUG IS,0LX1...ZN,ZG,NF,MGI 8104 109
1953 WRITEIKOUT,9901.) ISPDLX1,0LX2,OZ,O!.,02,ALPNC,N*ALPH,CI,CZ,C1., F0010A 110

1955 2 ja,$ 8104ý#tMGJI3)1171@ 112
1956 IF(R91~4j) 490o6,9106,49011 P10A 113
1957 9906 1 111.
1958 1 X) ,Eu WS-41.) Jai, 3), Im1,7) @IDA its
1959 9909 FCR04'(1113"0(IuG ZSPmSP/(2710E10,3)) #114 116
1960 9,4t CUHTINUE 11- i

Rii ETURN OIA411

1461 CRIJA 11A 011

clit71, ) 811A G3'

196C014404tI6L0OWJO 4041 713, 1000( Y13',flPEC*Fgt OR15,V3.LFIS ;14
I1Sib I ,L(7Z10),IEAwLEPIZ0)LZL
1906 CQ0M4OC0CC$4/ C5C,7C,6Ci,1?C3C1,~g A 4
19091,1,1,laz..z,?,?.1.C5Ctc2,zzj,3.~~
lira,3,3.C3,3,3,3,39C.,11 C1C1JC..C.,bIC.,161I
1971 C19C09CS,5,5.C5C5,5C*C5,g,0CbC3C1,f1 '
197? 1.5C4,&,~,~,7,7,?,7.7.C5C6C7C6C~f,.g 4 It
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1973 5vCf2vC83rCs'.,Cf5,C866C4?,C6681* I
1974. CONPION/COECONI CKI( 6),CK24 63,CK34 8),CK*4. 6)%,CKg( 6),CK64 0) ej1* 12
1975 1,CK7( SfCK64 6,CKqt SI,CK1S( 6),cx11 $6,CKI( 6)tCKI34 6) 9114 13
1976 2t'914.( $)#CA15( 6),'u16( $3,C(17( S)FC9184 8),CX£9( 8?qCKzo( 67 a1iA 1 #
1977 3oCKZI( 6)vcKz2( 6)pCKKI( 6t @)PCKXZI 6, 8)vXwIh(5) ,EZSqXP(St 9) 611A 15
1976 4.,CKK3( 6, 6) 8111 16
1979 Coo/*cNMA~EIvSTF9AU,$U CU TF"A "IS " Te 17
1980 1vHP694SU43)p1SU(3)pt1PYG(3. ,wCMARf31,E"IV133,KS14.O)qISU 811A JS
1981 CONHON/EDGCON/ PE(41# 11oPTE44.0, 119SPEI 8,4.0, 1),0DJES,fIS1A 19
1962 lUEf14.ORNOE(4gRt,VMUE14.6ITE(4.6),UEOtOGE ,OtU(02VD!,VMIWECCEC90 iNTO-MOO
1963 2,OSIP(4.0),IDSIPTTvC,TVCCI4.g3,.E*(46#),SF6Zg),CS(201,CSPR(2oJ, E'9TI-MOO

1613CG (20140(20z) PSNEFoGEPNEW ENTR-M0O
1955 COMNHONEPSCON/ELCOWt*PCLNUUN,5CTPRVWgEDOVStIOV5,P!,pN,CL, all& 22
1966 1fPSA(15),EPS1,EL(15lOPII19,2),0fPC,TRE[FREETR EMIR-ROO
196? C~nNO*ntQ9CDN/ *96 ?ltI.RCI ?lt21ftoR z,), 719Z),ItFt 71,2),0114 2'.
1906 1 TU( ?1,Z),FF( ?1),FF*4IFCI 71) oATAC10) p*T910, AT(.io) vWAY Cie), 911A 2s
1969 2 K*Tf11p)Ift(13),ZZKZ(10,vL*P( ?1)tPtZ9TK(l0, 7)#Vk( 710, '9t11 2E6
1991 3 VNU( ?1#19)vITFF*,Kf2vHCMNCV,WPIWTP( 71),yyyl 71),y"I 71),GG( 71819110 27
1991 4. tT041S, 7)vEPOV*K#SIGXA#S*INOL A111 25
1992 C0MON/lEOTCON/Stis, JPNEL, ENL YFLQ,#CPF,!REftfEt AA,I ITS, IN,IL, TIT,91 IA 29
1993 1 WOOEMPCLT,3$ILT,TNA*XTNIN,NEL1,SUMN,SUMk,WS,WSS,SX,ISPZ,ISPQ, 6114 30
1994. 2 ISPKEJSVAtSVS,¶VC,SV0,SURCPFrF,CNV,EP,RV,1FCJC,NTG,WYL,JC,1t.4G, E111 31
1995 3 ECXTTNTNEL,6,61)EI,,SIC)A1,6,B13 R-MOO
1996 is tP ( 11) pALP( 10),U,.U(16) #G~AH(1S),GAMF (10), !LAN( 10 DOf 7 1) RVS, 811* 33
1997 5 CP( 71)0W4"( 111, S84 ?1),TC( ?1),VLNK( 71J,ft 0114U(13 BI 34.
1996 6 8C(16),SLNEI11S),Y(10),IBC(1U),SW(1SIJZ( 4.) 8111 35
1999 CONNON/f1'ACO(W/ET4(15),0fYA(15),0OS0(14.),0CU(14.),S1(14.),62(14.J e11 36
2000 1,LAR(1,3),&AIt4.3,163,5A2E~3,1¶) Si1l 3'?
2601 COMN/OF'LXCGN/DELQW#OELJN( 91,0QNU(1S3),OJWL(153, 4),WALLQ 811A 36
2602 1,WALLJ( S)tCW,VJKWdI 1),TPNALL 911A 39
2003 cofO/tcm 6 ,C2tC 4sALHHTZ 4,10,Z 4),Z 491 a311A 4.0
204.s 1 ,!4S,(55,M(53,5(53 ),*ALPW,HUf,.#tJ[,HFW,OL-!Z 811A 4.1
2605 2,C331(401)BETA"(4.0) !ILA 4.2
2006 CO"MN0IINTCOM/ (R(?0),KIN,XCUT,N*TLI,NAT2I,)HATIJ,M*TZJ,NETA,I,IS,NSI1A *3
2317 1SXTW,3,NPiNWNEKLQWWIS,XAPPA,C8AR,CA*$((1) P11A 44'
2004 2,3(5) M W(,NONKQ(10) 9 ITEN4NITEM, K417 k@TYNIT2,IDENy, KR9 ('.) E11& 4.5
2809 3,KAUXO,JTIMWJS~F[,H0(3) ellA 4.6
2010 COMNOUW/ 8111SOLSTIý TWOCPLOtM4,CFSAEB 4.7
2611 1 CH( 9)qT'4E1E#( 9) 811A ItS

2012 COfhON/PERCOM/TINEI 5g),P*[(4.0),PY[T( 50),:E( 58)pS(4.0),ROKAP(4.0) @ILA %q9
2013 1,NI.WA, OICDISC(4.0,310 I S0lo) tTF ( 51) *IPRF,ftAZNo, 9111 so
2014. !COKIAD!L ( SO) RfAOR1(466) RADS1431)IRADmiks
Is15 C0*Omp90(#vCO1M/p*(15) 1Yf1) 9500t15) vSC( 15),#CSPC( 151QR(151 ,.~fs) ýtik 15Z
2011 1 vC"flft($5) , V" ( 15 1,PN14XX415 , 41s 040%RO~,a)W "P",t 1 , 5 1, ýZ V44 f aL Ii' 5 1ý I

-2014 31 0t4TILX4 41,0#of 4),acmaxt fLDCr( #)otu O#ilK ),'vj( so 1) !1~1 i as.
2611; i6,DP*91KE( it 61, ~

tort 4(I1),PM1VPf151,tAP,TP*ZKP( OtI s11 1

* Z*Zkf Z,XIIIMIT( 1),DVtO¶( 41!~ pit& 6

Z262 COM10QNK1LCOH/Fk(4.S 1),TV(4.0, j)pN~f4A$, 1),SPII 540,1 31ý..
lot? %M1QVWV(%4*S 11,FLUWJ( 3,4.0, 1)T W!KIVZ'ii4~,TusrillI

253 ISETA f~fri 14"c- (14T FLul[E,5a1s
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2031 2 (LB (FT) (ATM) VEL OCI TY MALIZINP11A 0939
2032 3G OIFFUSIL'NAL TOT EN7H RERAD QrCND /5XI1OH /SEC)
2033 4**2 (TSC AAEE
2034 5(8TU/SEC SO FT) (F/5X1PIPARAMETE

2035 2 FORMATI/6X109H WALL MASS FLUXES ELE1IA 069
2036 iEMENTAI. HASS DIFFUSIVE FLUXES (LB/SEC SO FT) FOR /5.' 50H BilA 070
2037 2SHEAR mECH Rz'M PYReJL GAS C!4AR TOTAL GAS 8(i.X2A4,IX))
2038 1' FORMAT (SX 5OH(LB/SQ FT) Bil-I 073
2039 3 (LB/SEC SO FT) ) 11A 074
2040O 3 FORMITf5XtPi2E10-.3)
2041 18 FORMAT(/SX109HMOH TRANS HEA1 TRANS BLOWING PARAMETERS EEI 7

202 EMENTAL MASS TRANSFER COEFFICIENTS, /5XIIOH liIA 077
2043 2COEFF, COEFF, (E)SED ON CE% FOR RHOE*UEOCM ILBIiA 078
209-k 2B/SEC SO FT) FOR /4X51HRHO#UE*CF/2 B1lA 079
2045 3RHG*UE'CH P7'RDL GAS CHAR 7OTAL. GAS 8l1A 080
2046 4 8(1X2A4i,IXý)
2047 4 FORMAT(5XI10H MOMENTUM OXSPLACE,ý EFFECTIVE ENTHA..Pi REYNOLDS MA
2048 ISS THICKNESSES (FT) FOR /5X116HTHB1iA 083
20149 2IKESTGNS, BODY THICK(NESS, NU M EE R
2050 3 /5X 50H THETA DELSTAB1IA 085
2051 4? D.ISPL4CE. LAMBDA PER FOOT 80U9(2A4s1X.))
2052 20 FD~I4AT(2X,4(6X,4H(FT))/5XiF12E1O.3j

* 2053 5 FORMAT'ý/2Ai7HNOOAL INFORMATION) 8Eli" 091.
2054 6 FORMAT i5X9HDIST~tNCE,4X3HEYA,8X1HF,9X2HFPI ?X3HFPP,17X5HSHEAR92X!IHTO
2055 ITAL ENTH-,3X2HG$,7X3HGPi-,6X6MSTATIC 5X4MTEMP,5XBHELECTRDNf

* 2056 25X9HFROM WALL,23X7H(=UIUEI,23x7HHmALPYG,23X8HENTHALPY,I2X9HCO)LL FR
2057 3EQ/8X4H(FT),44X9H(LB/FTSQ) ,2X8)4(BTU/LBJZX8H(BTU/LB),2X8H(BTU/LB),
2058 42X8H(BTU/LB),2X7H (DEG R),4>1,7H(1/SEC))

* 2059 7 FORMAT(5X1iOH DISTANCE DENSITY, VISCOSITY, RHO~hU SPECIFIC THBIJA 098
2060 IERMAL PRANOTL MO)DIFIED rCLECULAR RHOSOWEPS MACH /SX110HFR
?051 20M WALL RHO MU /RHDE*MUE, HEAT COND (BTU NUMBERP11A 100
2062 3 SCHMIDT WEIGHT /RHCE*MUE NUMBER /5Xi1OH (FT) (LB/CU
2 0 u'3 4FT) LB/SEC FT (BTU/L8 R) SEC FT R) NUMBER B11A 10
2064 5 B11lA 103
2065 8 FORMAT (/?X7',HFL.ýiNTAL FRACTIONS AND TH-IR F7IRST ý,'4D SECOND DERIV811A 40 4

20j~6 IATIVES WITH RESPEt;T TO ETA,/) PtiA 105
2067 12 FORMAT(/) BIlA .6
2068 13 FCRMAT(/ 43X2t'.4DISTANCE FRCM 1WALL!FT/(15YiPiOE10,,3f2OX,
206q 1lP9E10.3))
2070 14 FORMAT(5X,2A4,lX,1PIOEi~o3/20XiFYjE1O..3."'(15XiPlOElO.3/20X,IP
207i I 9E10.3))
2072 15 FORMAT (i5X,1P10E1a.3/20X1PSE10*3)
2073 16 FORMAT (/2X14HMOLE FRACTIONS,/) B11A 130
2074 17 FORMAT(/23H SURFACE SPECIES IS 2A4)
2075 310 FORMAT(A2,312,1PGE12-.5) EliA 131'
2076 312 FORMAT(A2.312,1P6E12.5/(8XtaP6E12.5)) BfiA 1.32
2U77 3 13 FORMAT IA2,6Xt 18A4'/(20A4)) 81lA 133
2078 D."TA IBLANK/2H/
2079 TVCF(X)=('SQRT(AMAXl(O.,l.+2.#CCSOR*XI))-.)/COSOR

IF (KR0(1)-i) 300, 300,001 lA19

2 2A 1 300 IF(KR19)) 302,312 ,3ý7 911A 135
2082 307 IF(KR(g)-2) 3Qi,3c1,30p BJ~1A 136
2083 302 RHOVW4(ISI T )= C14F(1,1) +I-F(i,5) 01.1A 13;1

* 2084 301 C89=--C3*ALPH*VMUE(IS) P i 140
2085 [JUMj=-i./r3 811A 1414
2086 DUM2=RHCVW(IStIT)/C) 011A 142
2087 IF (UE(IS)-1.0) 3012,301i,301? B1lA 141
2088 3011 UE(IS)0-*. BEllA 144
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2089 30&7 CONTINUE 811A
2090 WALLQ=-WALLQ/C3 811A 147
2091 0ER(3)=WALLQ-DUM2*G(l, ,) PllA 148
2092 4A1.LJ'(HSPd'0. BliA 149
2093 IF (NSPHI±) 3051,3051,3050 E11A
2094 30-50 DOj 305 KzxltNSPMI 81 l.A
2095 - k'ALL.'(K)=V~JKW(i) ellA J15
20916 34fl5 IALLJ (NSP) -WALLJ( VIMP3-MALL JtM EllA 152
2097 3Q$15 CIONTINUE B ElA15
2098 DfR(±)=d4An?&3 81 5
2099 DER(2)=W(3)/C3 EllA 154
2100 VMECH=DERII)+OER(2)-0UN2 811A 155Ii2101 OUN4u:VH1CH*1oo. 811A 15f,
2102 IF (DU"14-OUNZ) 1901v190,190 8l1A 157
2103 1.ý! V11ECH1=# 811A 158
2104. 1,90 XF(f8S(aETA)-.oooi) 303,3049304 BllA 159
2105 ok 3 ETA- 0. 811A 160
21-06 30'ý y Ma 0. BllA 161
21G7 SHFAC=-UE(IS) /(03*ALPH'ALPH*32.174)
2108 'OUOS(1).=(CAPC(I) +EPSACI))*#F(3,IJ*SHFAC
2109 00 182 I=2,NETA 81lA 162
2110 OUOS(II=(CAPCI)+EPSA~fl)'F(39I)'SHFAC
2111 182 Y(I)=Y(I-1)*089*CRHO(I-1) B11A 163
2112 Q C0?.D=VNU~flS)/PR(1)*CAPC(1)/C89*G(2,t).DUM2'Gý(1,1) BllA 164
2113 SER=U~ 1
2114 If ~(R(9)-3) 2101,2±02f2±02

2116 2102 RERA.J=(.481E-12)*(Tll))**4.'EHIS]2±17 QDIFU:=-CAFC(1) /ALPH'CP8ARU!)/PR(1)*TPWALL/C3
2118 WRITE (KOUT,1) ALPH,XI(IS),RCKAP(IS~,PE(ISIT),UE(IS),8ETAyOUMt,
2119 1 WALL Q 9 ER(3),vRERAD, cDirt

2120 212 DUM1F'HOE(XS)*UE(IS)/VNUE(IS) BllA 179]2121 CH= WALLO ,' (G(1,NETA)-G(i,1)) 811A 180II2122 ^,F3CAPC(1)/ALPHOVYNUE(I5)IC89#F(3R,1) EllA 151
2123 213 WRITE(KOUT,2) (ATA(K)yAT8(X);K=1,NSP) B11A 183
Mi4 WRITE (KOUT,19) 611A 184.2125 OUM4=ALPM*ALPH 8l1A 185

2126 00 203 I~1,NETA 811A 186
2127 SP(1vIvNSP)ý2i*0 BllA 187
2128 SP(2#IPNSP)=O. SllA I M
M19 203 SP(3,I#NSP)=D. 811A 189

2130 IF (NSPMI) 2021,2021,2020 811A
2131 2020 00 202 K1,gNSPMI E 21A

2139 XSP(2,N,)SP(zF(1,NeT/ALP(,1 8114 t97
2135 IFP(21NSPM)=SP2±3,2I38,213 tIK)e 9
2121138 VJ(3Itg')=S0. v)D421 9

21439 XSPENEM =(1 tNTA'F(,)1A.9

2144 GO TO 2137
2145 2135 DO 2136 I=1,NSPM1 SliA
2146 213.6 XSP)(5,NSP)=XSP(5,NSP1-XSP(5,I) 811A 199
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214.? DO 2131 I~1,NSP 1311A 200
2148 VJKW(I)=0. 811A 201
2149 DO 2132 K=1,NSF B11A 202
2150 2132 VJKW(I)=VJKW(I)-WALLJ(K)/WTM(K)*CIJ(IK) 811A 203
2151 2131 VJKW(I)=VJ(W(I)*WATUI) BlIA 20'.4
2152 2137 CONTINUE
2153 WPITE(KOUT,3) SHEAR,VMECH,OER(1),oER(2),0UP12, (VKW(I),I:1,NSP) BIJA 205
215'4 214 RES=DUH1'S(IS) 811A 206
2155 JUM3=C89*(F(±,NETA)-F(l,l))/ALPH BJiA 207
2156 BELST=YCNETA)-DUM3 B11A 208
2157 REDEL!5=OUH1*DELST 811A 209
2158 THENGY=(OUM3*G(,jAETA)-C89.!ALPH*XG(5) )/(G(INETA)-G(1, 1)) 811A 210
2159 FrETHEN=DtM1*THENGY BIiA 211
2160 THMOJ4=DUP13-C89/ALPH*XM(S)/ALPH BliA 212
2161 RETHMO=OLIM1*THMOM 81jA 213

* 2162 DEL BD=Y (PIETA)-C89/ALPH*F (ItNET A)
* 2163 THCOND=CPEARC1)/RHO(1)*RHOE(IS)/G(2,1)*C89*(TCNETA)-T(±)) B1i.A 215

2164 BLOW=rJUM2/CH S11A 216
2165 207 BLOWPG=OER(I)/CH P11A 218
2166 BLOWCH=DER(2)/CH 8l1A 219
2167 IF(NSPHi) 2074,2074,2070
2JC8 2070 DC ?nw71 11,NSP
21E9 THELEt1(I)=0. IA221
2170 OUZ=0.
2171 DO 2072 =IPjNSP 8114 223
2172 OUZ=DUZ-fWUM3*SP(L,NETA,K) -C8g/ALPH'XSP(5,K)) /WTI4(K''CIJ(IK)
2173 2072 THELEM(I)=THELEM(I)+(SP(1,WETA,K1-SP(1,1,K))/WTM(K)*CIJtI,K) 8iIA 226

2175 2071 THELEM(Tl=OUZ/THELEr1(I)-
2176 2074 IF(KQ(9)) 2075,207892075
2177 2075 COSOR=-TVCC(IS)/VMUE(IS)*a.5/C3*FLOAT(KQ(9))

* 2178 00 2076 I=19NETA

2179 Y7)=TVCF(YQI))
2180 2076 DUDS(I)=fJU0S(I)'(I.+COSOR*Y(l))
218l. DELST=TVCF(DELSTr)
2182 0ELtjO=TVCF'.DELBO)
2183 THMOM=TVCF(THMOM)
218'. THENGY=TVCF(THENGY)
2185 00 2077 K=19NSP
2186 2077 THELEM(K)=TVCF(THELEM(X))

* 2187 2078 CONTINUE
2188 WRITE(Kou'r,18) fATAfK)qAT8(KbKX=1qNSP) 8114 228
2189 WRITE (KOUT,3) CF,CH,BLOWP(G,BLOWCH,8LOW,(CM(I~,IzlNSP) B114 229
2190 WRITE(KOIJT,12) 8114 232
( Z191 WRITEU<OIJT,4) 4ATA(<),AT8(X),i(=1,NSP) 6114A 233
'92192 WRITE(KOUT,20) THMOM,DELST,DELBD,THENGY,DUMI,(T.HELEM(K),K1,INSP)
2193 209 WRITE ( KOLUT,5) 811A 238
2194. WRITE('<OUT,6) 811A 239
2195 00 183 I=1,NETA 811A 240
2196 c COMPUTE TRUE VALUES OF F(IJ) AND ETA 1311A 241
2197 DER (1) =F (I ,I)
2198 DER,2)=F(29I)/ALPH
2199 DER(3)t--F(39I)/0UM4
2200 DE R(4) = 0UDS Q)
2201 D ER (5) = G ( Ip1
2202 iER(6)=G(2yI)/ALPH
2203 DER(7)=G(3,I)/DUM4
220'. RETA=ETA(I)*ALPH
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2205 DER(8):5e814.E+12*PE(IStIT)/SQRT(T(I)/198)
2206 183 WRITE(KOUT93) Y(I)vRETAv(DER(J),J1,7?)t
2207 1 H(I)9T(I),OERL8)
2208 WRITE (KOUT, 12) BilA 250
2209 216 WRITE(KOUT,7) 811A 258
2210 DO 18'4 I=iNETA 011A 259
2211 COND=CPSAR(I)/PRCU)'VU(I) BliA 260
2212 GMR(I)=A8S(GMR(I))
2213 AC=(t)APHU(S/QT(M()VWI*t)472,
2214 184. WRITE(KOUT,3)Y(I),RH0(I),V14U(I),CAPC(I),CPBAR(I),C0ND,,PR(I),SC(I),811A 261
2215 1 VMW(I),EPSA(I),ACH
2216 IF (KR(7).EQ*1) GO TO 193
2217 WRITE(KOUT,13) (Y(I),I~l,NETA) BliA 263

*2218 WRITE(KOUT, 8) BlIA 261.
2219 00 201 K=1,NSP EIIA 26',

*2220 WRITE (KOUT,i4) MOA(K),N08(X),(SPZ1,I,K),I=1,NETA) PilA 263
2221 WRITE (KOUT,15) (SP(2,19IR1=1,NETA) 211A 267
2222 201 WRITE (KOUT,1I5) (SP(3,IK)rI=i,NETAI 811A 268
2223 IF (NSPMI) 2041,204i,205.O BilA
2224 2040 DO 204. K=1NSP9i1 BllA

*2225 00 204. I=1iNETA BIIA 270
2226 SP(2,IqK)=SP(21,K)*0ALPH B11A 271
2227 204 SP(3,I,K)=SP(3,IKO*DUM'. BilA 272
2228 2041 CO'NTINUE BijA
2229 WRITE 'K0UT~i6) 811A 273
2230 OC 196 J1,INSPEC 81lA 274
2231 196 WRITE(KOUT,14) MOA(J),MOB(J),(FR(JI3,1=1,NETA) :ILA 275
2232 IF(KR(9)*EQ.3.OR*KR(9)9EQ.4) WPITE(KOUT,11) MOA(ISU),MOB(ISU)
2233 193 CONTINUE BIlA 276
2234 325 WALLQ=-WALLQ*C3
2235 RETURN
2236 END BIlA 3U?

tI 2237 C~i
2238 SUBROUTINE FELTRU BXIB 002
2239 DIMENSION 441w( 7i,3),VKIE( 71)iVKIW( 71),ZIE( 71)vZIW( 7jot , 8±1 003
2240 1ZIESTRC 71),ZIWSTR( 71),ZKWSRT( 9)#ZKESRT( 9)tZKWSTT( 9),ZKESTT( 9811B 004
2241 2),ZISOIF( 7t),ZKDIF( 9),ZKTDIFC 9),CMI(( 9) 2118 005
2242 DIMENS!ON CIJ( 71,1) 8118 06
2243 COMMON/8LQCOM/ 140A( 71)p MOB( 71),NSPECFR( 7ivi5bqW(3)vLEF(i0) 8118 7
2244 1 ,LEFS(l0)9PIEASE9LEFW(10)PL2vL3 ENTR-MOD

1~j 2245 C0MMONi'COECON/ CK1( B),CI(2( 8),CK3( 8),Ci(4( 8)ICK5( 8),CK6( 8) 811B 9
2246 1,CK7( 8),CK8( 8),CK9( 8))CKiO( 8),CK1I( 8),CKI2( 8bPCK13( 8) E11B 10
2247 2,CKi'.( 8),CK15( 8)tCK16( 8),CIK17( 8),CKI8( 8) ,CKgt( 8),CK2O( 8) e118 ti
2248 a,CK2I( 3),CK22( B),CKKI( 8, 8bgCKK2( 8t 8),Xth(5),XG(5),XSP(5v 9) 8118 12
2249 L,,CeK3( 39 8) P118 13
2250 CCMMON/CR8COM/HCAR6,EMIS,STEFADUtM,BDUM,CDUP,HTEF,HMAr,EMISC,EMISTB118 14
2251 1,HPGASU(3),BSU(3),HPYG(3),HCHAR(3),EMIV(3),KS(40),ISU Blip I ý
2252 COII.ON/EDGCOM/ PE(40, 1),PTE(40o, 1),SPE( 8940, 1) ,DUES, e113 16
2253 1 UE ( 4011RH OE (40) 9VM UE (4 0 ),tTE(4 0) #UEDGE ,DUED GE ,D 2UE OG VHWE , ME,9C 90 8118 17
2254 2 ,DSIP(40),IDSIPtTTVCtTVCC(40) 811B 18
2255 COMqMON/EPSCOM/ELCON,YAPCLNUi4,SCT,PRT,REC,0VS,RHCVS,P1,PIM,CLP 8118 19
2256 1 EPSA(15) ,EPSi,EL(15),0P1115,2) ,OEPC,YREF,RETR,VINTR(15) ENTR-MOD
2257 COMM0N/EOPCOM/ R 8C 1, 2) , RC( 7 1t2),2hR 0 71v2), RE ( 7 1v), 3R F 7 1,2) tB8±19 21

j2~5a 1 TU( 71,2)tFF( 71),FFAtIFC( 71),ATA(10),ATP(OI,ATC(In,WAT(IO), 8118 ?22
2259 2 KAT(10),1R(l0),IZrKZ(10),LAMI( 71) ,P,ZgTX(i0, 7),VN( 71), B110 23
2260 3 VN'U( 71,l0)VITFF,KR2,HCH,NCV,WM,WTN( lj),YYY( 71)tYW( 71),GG( 71) P118 24.
2261 4 ,TO(10, 1),E~fAVRK(,SIGMHvA,~SI4L 8118 25
2262 COMMON/EJ2TCOM/SIP, HIF ,EEL, EENL,FLIQCPF,9IRE, IER ,AA, I!TS, IN qIL , IT, 0 11 26
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22L'3 1 MODEHMELT,SI4ELTTMAXTMIN,MELTSUMN,SUML,WS,WSS,8XISP2,ISPO, 6±18 27
2264 2 ISPKKJSVASV~,SVC,SVO,3W4CFFF,CMF,EP,RV,IFCJCWTGWTLJCHHG, 8±18 28
2265 3 CCPG,TTMINTTMAXL7,L8,18(11),EB(10),EBL(i0),A(16,16b,88(16), ENTR-MOO
2266 4 IP( 71),ALP(1O),FNU(10),Gjit'H(1O),GAMF(1O),SLAM(102,DY( 71),RYS, O118 30
2267 5 CP( 7j),HH( 7±),SB( 71),TC( 71);VLNe(( 71)tE( 71),PNUS(1O3, 2.&18 31
2268 6 BC(1OJ,BLNK(IOJ,8Y(IO),ISC(10),8E(1OJ,JZ( 54) 8118 32
2269 COMMON/ETACOM/ETA(15biOETA(15),SOS(14),DCU(14),81(14),B2(14) 8118 33
2270 1,LAR(153),SA1(43,18),8A2(30,±5) 8118 34
2271 COMMON/FLXCOM'DELQWDELJW( 8),OQNL(1531,DJNL(153, 8),WALLQ 2113 35
2272 19HALLJ4 8),QWVJKWI 9),TPWALL oi18 36
2273 COMMON/HTSCOM/CIC2,C3,C4,ALPHD,BETA,ZH(L.,14JZG(4,154),ZSP(4,iI., 8812.8 37
2274 1 ),XI(40),NF(15,5),HG(l5,3),HSP(15,3, 8),HALPHtHUE,HHUE,HFWOLX2 811B 38
2275 2,C3M(40),BETAM(40) 8118 39
2276 CCMMON/INiCOM/ KR(20),KIN,KCUT,MATiIMAT2IMATlJýMAT2J,NETA,IIS,N1IIB 40
2277 IS,ITNTIME,NSPNSPMINAMNLEaNNLEQ,NRNL, ITSvKAPPA,CBAR,CASE(15) 011B 41
2278 2,8(8), t4WENONKQ(10) ,ITEM,NITEM,KRI?,N8TNBT2,IDENT,KR9(40) 9118 42
2279 3,KAUXOJTIMEPJSPEC,MD(3) 8118 43
2280 COMMON/OUTCOM/V(j5),RES,OELST,THENGY,THMOMCH,8LOWSHEARCFSIPAPE 8118 44*
2281, 1 ,CMK 9),THELEPI( 9) B118 45
2282 COMMON/PRMCONfTIME( 50),PRE(40),PTET( 50),GE( 50),S(40),ROKAP(40) 2118 46
2283 ±,RNOSE,VKAP,NDISC,IDISC(40)INSD(i0),MSD'10),ITF( 50),IPRE,RADNO, 8119 47
2284 2CONE,RAOFL( 50),RADR(40),RAOS(40),IRAD 811tA 548
2285 COMMON/PRPCOrPR(15),TI15,RHO15),SC±15),CDPC~iS,QR(15),Mc15) 8118 49
2286 tpCPBAR(15),VMW(15),PM1K(i5, 8),DRHOHDRHOK( 8),ZK( 8),DZKH( 0), 08118 50
228? 294U3K( 8hODMU4K( 8),DTK( 8),OPHIKH( 8),DPRK( 8),DSCX( 8bODCAPCK( 8) Bits 51
2288 3,DHTILK( 8)PDQRK( 8),DCPBK( 8)9DCPTK( 8),DIFU12K( 8)9DZKK( 8, 8) 2118 52
2289 4,DPHIK(K( 8, 8), OMU4H,CMU3H,DHTILH,VMU12,CT,3TR,-,PTIL,HTIL 8118 53
2290 5,VMU3,OTH,DCAPCHDPRH,OSCH,OQRH,ECP8H,OCPTH,OHU1ZH,VMU(15), RHOP 8118 54.

* 2291 6(i5),PHIKP(15),HP,TP,ZKP( 8),VMU3P,VMU*.PMTILP,CRHO(14,,GtIR(15) o1ls 55
2292 COMHONoTEMCOM/SPDUM( 8),DER('.0),DUMMiI(1),SLOPE(15),REDUM(15) 8its 56
2293 1,SDUMj(40),SOUM2(4O),FWDUM(LO),XICON(40),FW.CON(40),FwINIT( 1) ails 57

* 2294 2,XIINIT( 1),DUi)S( 40) 8118 58
2295 COMMON/VARCOM/F(4,1t5),G(3,15),SP(3,15t 9),ALPH b~lB 59
2296 COMMON/WALCOM/FW(40, 13,TW(40, i),HW(40, 1),SPW( 8,40', 1) 81±8 6o l

* 2297 1,RHCVW('.0, !),FLUXJ( 3,40 1),IHW,ITW,IFW,ISPW,IRHOVWIFLUXJ 81±3 61
2298 D~IMENSION GAM(10),fWC(3);SHWFP(3),SHWFE(3),SOPTIL(3),Si-P(3),CHA(3)IP1±8

* 2299 ±,CME(3),CHE(3),RATi(3),RAT2(3),RAT3(3),TITL(3),QCHEM(3) P118
2300 EQUIVALENCE (VNU,CIJ) BiJA 037
2301 310 FORMAT(A2,3I?,.!P6E.2o5) B11A 131
23,12 312 FORMAT(A2,312,IP6E12.5/(BX,1P6E12.5)) 6±1A 132
2303 313 FORMAT fA2,6X,18A4/(20A4)) B11A 133
2304 316 FORMAT(E12.4,3X3A6,2X2A1.,3Xi3HMASS FRACTION /(35X2A4) )ROG
`3 05 317 FORMAT(4012) ROG
2306 3±8 FORMAT(E±2.4,3X3A6,2X2A%,3)I3HMOLE FRACTION RO
230? 319 FORMAT(3(17X9(2H*'~),i4HNON-CONVERGENT 9(2H**)/)) RUG
2308 320 FORMAT (F12*4, 3X3A6,2XiIA'.J RCG
2309 32± FORMAT(,)X65(±H*)/2oX27HFOLLCWING CARDS FOR RESTART ) OG
2310 322 FORMAT(5X65(1H*J/10X27HF0LLCWlNG -NTH SPECIES OATA/5X65(1N')) ROG
23±1 323 FORMAT(5XF65(±?4')/30X17HEND RESTART CARDS) PD G
23iz 324 FORMAT (5X65 (1H*/30X21HF0LLOWING SPECIE DATA/5X65(lM*)/E12.4.~3X3AQOG
2313 1602X11A4) ROG
2314 325 FORMAT (3E±0.3,5X,15,2?X,3AE) EK.TR-M40D
2315 48± FOPHAT(//38X43HELEMENTAL. MASS TRANSPORT DRIVING FOTENTIALS//19X 7HPDG
2316 iELEMENT SX8HZKETILDA8X8HZI(WTILOA7X1ONDXFFERENCESX1SMMOLE-ZKET 1L5x1R0.
2317 21HMOLE-Zi(WTIL 5XIOHOTFFERENCE/(ý4XI5,9X2A4,6(3X±PEI2.4)) I ROG
2318 4M2 FOR?4AT(/9XA4,2X0PFF~.0,2X7(2X1PE12.Id) ROG

L319 43FORMAT(//iOX3HAVG3X4HBASE 9X3HCMEI±X3HCHE 9X7HCME/CHERO
2320 19XBHRATTO-CM 6X8HRATIO-CH 8)PO
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*2321 23HCHL1OX5HQCHEM/16X4I4TENP//)
2323 

ROG
232490 FORMAT(IH14SX24HUNEQUAL DIFFUSION OUTPUT///17X20HOIFFUSIVE HEAT FLRDG
2323 1UX~iPE12.4,1iX9H8ASE TEMPIGX5HSHOFE16X6HSHDeFE/3(61X0PF6.0,14X2(IPRCG

2324 IE12.4,1OX)/ RDOG
2325 2) ///2X2(6IISPECIE18XBHEN'14ALPY33X)/2(l8X3HTe=OPF6.O,6X3HT8=F6. 0,6X3RDG
2326 3HTB=F6.091OX) ROG
2327 4 //(3X2A4,2X3( 2X1PE12.4),13X2A~,2X3(2XiPE12.i.3i) ROG
2328 491 FORMAT (iHi42X33HEQUAL DIFFUSION ADDITIONAL OUTPUT I/fi0X6'!SPECIE3PDG
2329 1OX8HENTHALPY2I.X9HbIALL MASS 8X9MEOGE MASS/27X3HT6=F6*0s9XZ3NT8=F6. 0, ROG
2330 29X3HTB=F6.0, 8XSHFRACTION9X8HFRACTION ROG
2331 3 //(11x2A4o5(5X1PE12.4))) ROG

* 2332 492 FORMAT(//1OX9HBASE TEMP8X9HRHO UE CH X8HRATIO-CPiOX8HRATIO-CH1IX5ROG
2333 2HCM/CHIIX5HQCHEM//(11XOPF6.0,3X5(5X1Pil2.4.?)) ROG

*2334 494 FORMAT( //4L2X36HGAMMA DEPENDENT IRROG
2335 1ANSPORT PROPERTIES//55X 6HGAMMA=F4*2f//48X23HFILM DRIVING POTENTIAROG
2336 2LS//2X2( 6HSPECIEIOX6HZIES'tRiOX6HZIWSTR6X1OHDIFFERENCEIIX) If(3X2R06

* 2337 3A4,2X3(2XIPEi2.4),13X2A4,2X3(2XIPE12.4))) ROG
2338 496 FORMAT(//47X9HBASE TEMPj6X5HSCMDP//3(1.8XfPFE.o,j2XjPEj2.4/)/I35XgMpOG
2339 3LEWIS-2/34X6HSMOIFI ROG
2340 2 6X6HSMDIF2 6X 6HSUMZDF//32X4(IPE12*4) ROG
2341 1 //46X36HELEMENTAL MASS TRANSPORT COEFFICIENT IIROG

2342 249X7HELEMENTiOXi4H RHOE UE CM(K)/ RDG
2343 4 (1 34XI5,9X2A4,1(10X1PE12.I.))) ROG
2344 497 FORMAT(//C20X2I5t5X1PE12*4)) ROIG
2345 498 FORMAT(E12.4,1X3A6,1X4(IPE12.4)/(2X,2A4.,5XlPE12.4)) ROG
2346 499 FORMAT(E12.4,3X3A6,2I5,2(IPE12.4)) RO G
2347? 5i4 FORMAT(El2.4,3X3A6,2X3I15(8(IPEiO.4))) prG
2348 515 FORMAT(BE10.3) ENTR-MOO
2349 516 FORMAT(E12.4,1X3A6,1X4(IPE12.4)/6X6(IPE12.4)) ROG
2350 51? FORMAT(//31X2HCM15X3HCHL1X6HCM/CHtL1X5HGMALL//i9X'.(7X(iPE12.4))/,R0G
2351 1) ROG
2352 518 FORMAT(27X9HBASE TEMPIOX5HSCMDP12X5HSHBFElIX6HSHDBFE//C30XOPF6.0,3R0G
2353 1(5X1PEi7,4))) ROG
2354 DATA GAM(1),GAK(2),GAM(3),GAM(4),GAM(5),GAM(6),GAM(7),NGAM/0.0,o.2RDG
2355 1,0.4, 0o6v098,1*0v,'.5p7/ ROG
2356 DATA TITL(1),TITLCZ),TI-TL(3)/4HMEAN,4H1'ASS,4HMOLE If ROG
2357 DATA IFG/2HFG/,TBO/2HB0/ PCG
2358 DATA IBLANK/2H
2359 NUL=O
2360 WALLQ=-WALLQ/C3
2361 VLE)(=(PR(1)/SCC1))**(2*/3.)
2362 RERAD =(.481E-i2) * (T(l)le#4. *EMIS
2363 OUM1 RHOE(Is)*UE(TS)fVMUE(IS)
236'. DUM2 RHOVW(IStIT)/C3
2365 TIMEO=ABSCTIME(ITEM)
2366 IF(NCON) 621,622,611
2367 621 Ir(JTIME) 611,405,405
2368 622 IF(IDENT-IBLANK) 194,309,194
236159 194. IF(IDENT-IFG) 30e, 607,308
2370 611 PUNCH 319
2371 61 TO 607
2372 308 ujUM3=RHOE1IS)*UE(IS) 811A 27S
2373 DUM4=-1./n3 BjiA 279
2374 PUNCH 320,TINEO,MD,(CASE(I),Iz1,11)
2375 LzO P11A 280
2376 PUNCH 310,IDENT,L,ISITEM,R*DNO,CONEGE(ITEPI),PTET(ITEM),S(IS), 011A 281.
2377 1. TIHE(ITEM) ellA 28?
2378 IF (IS4ITEM-2) 315,314,315 ml1A 283
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2379 314 PUNCH 313, IDENTV(MOA(J),MECFJ),J:1,NSPEC),(ATA(J),ATB(J),J:1,NSP)BI±A 254
2380 315 L=ý 1J 8

2381 PUNCH 3 IQIDENrLp IStI TEMOUM2,1(1),9PE (IS 11),1BLONCHCF BIIA 285
2382 L=2 BIlA 256
2383 PUNCH 310,IDENTLIS,!TEN,)WALLO,0ER(3),RERA0 IA 8
2384 L=3 1911A 289
2385 PUNCH 3109 IDENT,L I Ss ITEM vDWf44pDUM3,0UMiUE (IS),9PR(i),ISCM1 011A 290
2386 L=4 811A 291
2387 PUNCH 31C PIOENTL, IS# IT EMCAPC (1),SHEARIOEL STTHMOMq SHAPEpTHE NGY BIIA 292
2388 IF (KR(7)) 309,311,309 BiIA 293
2389 311 L=5 811A 294
2390 PUNCH 310,ID)ENTLISITEM,(VJKW(J)qJzl,,NSP) 811A 295
2391 L=6 BIIA 296
2392 PUNCH 310,IDENTLPISITEM,( 0M(J)vJ=1,pNSP1 eIlA 297
2 39 3 L=7 81lA 298
2394 PUNCH 310,IfJENT,L,IS,ITEN,(THELEM(J),J=1,NSF) BIIA 299
2395 L=8 BlIA 300
2396 PUNCH 312,IDENT,LISITEM, (FR(.J,1),J=IINSPEC) BIIA 301
2397 L=9 BIIA 302
2398 PUNCH 3i2,IDENT,L,XS,ITEfl,(FR(J,NETAI,J1,NSPEC) BlIA 303
2399 IF(IDENT-IBO) 606,607,606

* 2400 606 IF(IDENT-IFG) 605,607,608
2401 607 IF(IOISC(!S)) 608,608,609
2402 609 PUNCH 320,TIMEO,MD,(CASE(I),Isl,i1)
2403 PUNCH 514,TII1EO,M1D,NSP,NSPEC,NETA,(Y(I),I=I,NETA)
240'4 PUNCH 316,TIMEO,HD,(MCAK) ,MOB(K),K=1,NSP)
2405 PUNCH 321
21406 AL SQ--ALPH* ALPH
2407 DER(V=F(3,i)/ALSQ

2409 PUNCH 325,ALPHF(1,1),DER(1),ISpMD
2409 DO 603 J~irNETA
2410 603 DER W -F (2,X2/ AL PH
2411 PUNCH 5I5,(DER(J),Jzl,NETA)

2412 00 601 K=NUL,NSPM1
2413 DER(j3.zSP(29jqK)fALPH
2414 601 PUNCH 515,DER(1.),(SP(I,J,K),J=lýNETAI
2415 PUNCH 3I7,(1EF(K),K~1,NSP)
2416 PUNCH 323
2417 608 IF(NON) 405,309,405
2418 309 IF(JSFEC) 624,623,624.
2419 624 PUNCH 324,TIIIEO,MD,(CASE(I),I=1,II)
2420 PUNCH 514,TIMEO,MD,NSPNSPEC,NETA,UV(I),IziNETA)
2421 00 602 J=iNSPEC
2422 PUNCH 318,TIME~p0,,M0A(J),MCB(J)
2423 602 PUNCH 515, (FRIJvI)tIwi,NETA)
2424 62.3 GO TO ('.05,404,4U4,40'.),KAUXO
2425 404 TWC(l)-cTf1) / 1.8
2426 TWC(3)=T(NETA)/J,.8

?421 SOP11 )=o.
2429 SDP(2 )::U.

C'430SOP(3 )=o.
2431 SUPMEr0.

c'43"JH 0uw~ .
14:3 SUMZIE=0.0
243'. SU M ZI W= 0. )
2435 003 ical LTz1,3

p4T9 = TWý(LT)-3010.0
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2437 TCC=(TWC(LT)+30009 0)/2@ 0
2438 TO x TWC(LT)* 3000.0
2439 SHWFE (LT)s 0.0
2440 SHWFPILT)uDO.
2441 DO 400 In1,NSPEC
2442 !F(!FC(X)) 419,418,419
2443 419 IM(ASS(IFC(I)) - 3) 4209418,420
2444A 420 UXW(!)aooo
244.5 ?IE(Itz~o.
24-46 GO TO 400
2447 418 VKIE(I = WTH(I * FR(INETA)/VMW(NETA)
24,48 VI(IW(I) v WTH(I) * FR(I,1)IbMW(l)
2449 1F(TU(I,1)-TWC(LT)) 40tY4029402
245~0 401 KT=2
2451 GO TO 403
2452 402 K~wi

2454 1)/7D))* 1o8/WTM(I)
2455 SOP(LT) = S~JP(LT) + (Vi(IE(I)-VKIW(II) * m!w(I,Lr)
^4.56 SHWFPtLT)zSHWFP(LT),VKIW(1)#CHIW(I,1)-HIN(ILT))
2457 SHWFF(Lr) = SHWFE(LT) + HIW(ILT) 4 VKIE(I)I.2458 GO TJ (4009406,406,400),KAUXO
2459 406 ZIEMI=WKIE(V)#VHW(NETA1/FF(I)
2460 SUMZIE=SUNZIE + ZIECI)
2461 ZIW(I) = VKIW(I)#VNWC1)/FF(I)
24E2 sumiZwa sumqzrw + ZINC!)
2463 400 CONT! tE
2464 100'. CONTIPWE
2465 IF(KAUXO-4) 408,417,405
2466 417 CHL=C?1CNSP)/VLEX
2467 00 1417 LT=1#3
2468 QCHEH(LT)=WALLQ-CM(NSP) SOPCLT)-CHL'(G(1,NEIA)-SHWFE(LT)-SHWFP(LT)
2469 1)
2470 CHAML) =(WALLQ-CH(NSP) 4SDP(LT))/U.,(1,NETA)-SHWFE(LT)-SHWFF(LT)
2471 1)
2412 RATI(LT)=SOP(LT) IMALLQ*CM(NSP)
?473 RAT2(Lr)=(G(i,NETA)-SHWFE(LT)-SHWFP(LT))/WALLQ*cHA(LT)
2474 1417 RAT3(LT)=CP(NSP)fCHA(LT)
24 75 WRITE (9OUT,49±)(TW,(LT)tLT*1,3), (MOA(I),14c8(I),(HIW(I,LT),LT:±,3
2476 £)qVKIWCD,VKIEII),I=1,NSPEC)
2477 C14CHLxCN(NSP)/CHL
2478 WRITE(KOUT,517) CH(NSP),Ct4L,C"CHL, WALLO
2479 WRITE(KOUT,518J (TWC(LTI,SOP(LT),SNWFE(LT),SHWFP(LT),LT=i,3)
2480 WRITE (KOUT,4692) (TWCCLT),CHA(LT),RATI(LT),RAT2(L7),RAT3(LT),CCHEP4(
2481 ILT),L0=103)

2482 GO TO 405
2483 408 00 409 lIaSPEC
2484 ZIECI)x ZIECI) / SUNZIE
24 OF ZINC!) z ZIW(I)/SUPHZZW
24866 SU)~ESSUE4UEZIEI1
2487 409 SUMWvSUNfW.ZIW(I)
2465 PUNCH 320,TIME0000, CASEM9I ,ui111)
2489 PUNCH 499,TIMEO,NO,NGAtM,NSP,PE(ISIT) ,I(NETA)
2490 WRXTEr(KOUT,49c) WALL0,(TWC(LTJ,SHWFE(LT),S)IWFP(LT),LTsI,3),UTwC(LT
2491 1),LTzl,3),tTWC(LT),LTa1,3I,(NOA(I),MO9(I),
2492 2(HIW(I,It1)9LTwI.3) ,I=1,NSPEC)
2493 ISPUIZ'1
2494 00 410 Lz1,NGA~q
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2495 SumE=o.
2496 SUHWmas
2497 SUM2IE=D.o
2498 SUPIZII4=o.O
2499 SETS= 1-GAM(L)
2500 00 411 I1,1NSPEý
2501 ZIESTRCI)=ZIE(l) 'GAMIL) * VKIE(I) SETS
2502 ZIWSTR(I)=ZIW(I) "GAM(L) 0 VKIW(I) **SETS
2503 SUMZZE=SUKZIE~zrESTR(Z)
2504 411 SUMZIW=SUMZIW + ZIWSTR(!)
2505 SOPTIM~) z 0.0
2506 SOPTIM() = 0.0
2507 SOPTILM3 a 0.0
2508 CMKA=Coo
2509 CMK(8=0.0
2510 SU14ELT :t 0.0
2511 SUMSDF=0.0
2512 00 414 IcioNSPEO
2513 ZIESTR(I) x ZIESTR(I)/SUMZIE
2514 ZIWSTR(I)xZiWSTR(I) / SUMZIN
2515 ZfSOXF(I)zZrESTR(I)-ZlWSTRQI)
2516 SUMSOF=SUHSDF+ZISOIF(i)
2517 DO 414. L7=193
2518 414 SDPTIL(LT) rSDPTIL(LT *CZIESTR(I)-ZIWSTR(I)) *HWI901,L
2519 SMDIF1O0.0
2520 SMDIF2=80.
2521 00 413 KK=IvNSP
2522 IF (LEF(KKd-O) 416,,i6,415
2523 416 CMK(KK)=O.D
2524 GO TO 403
2525 415 ZKESRT(KK)=O.0
2526 ZKWSRT(XK)0C.0
2527 ZKESTT(KK)z0.0
2528 7KWSTT(I(KV=a.a
2529 00 4.21 I=1,NSP
2530 EIETS=CIJ(KgI) /WTH(I)*WAT( Kx)
2531 Zi(ESRT(KK)=Z,(ESRT(KK),DETS*ZICSTR(I)
2532 421 ZKWSRT(KK)=,KWSRT(KKO)flETS* ZIWSTR(I)
25323 DO 412 Iz-ISP,NSP3EC
2531# 00 412 Kx1,NSP
2535 BETSiVNU(I ,K) 'CIJ(KK(,K)/WTK(I) 4 WAT(KK)
2r,36 ZKESRT(o() =ZKESRT(g,() S-ETS 4 ZIESTR(I)
253? 412 ZKWSRT(KK)=ZKWSRT(~KK * BETSOZIWSTR(I)
2538 ZK0IF(KK~zZKESRT (KK)-ZXWSRT (KKb
2539 SMDIFI=S,4DIF1,tBS(ZKESRT(KU-ZKWSRTIKKJ)
2540 ZI(ESTT i<:l(SR(K/A~o(OM(EA

2F41 ZKWSTT(IK)aZKWSRT(KKl/WAY(KK) *Vb(1J
2542 ZKTDIF (KK) ZKESTTfKK)-ZI(WST(I(KK)
2543 Sm4DIF2xSNO0IF2*A6S(ZKESTT(ZKX-ZKWSTT(KK)I
2S'614 CIK(KaVJ(W0(K)/(Zi(ESRT(u(bK'-Z(WSRT(i0))
25465 CHKA=CMKI+CMK(KKI
2546 SUN(LraSUMqELT * 1.0
?5417 413 CONTINUE
2548 WRITE (KOI'T,'.916 GAM(L),( P#CAtl),MOB( 1),2IESTRtIzI)#IiSTq(I ) ZxSO!r

:5ý0 WPITE(KCUT,441) (K,ATA(K),D1O(K),.!KFSPT(K),ZKwSR0(K),ZK0Ivr(K).ZK~s
2551 jTT(K),7xbiSTTfK),?V~nfl-Ffv) )Zfq)

1552 hORITEt(,VrUT,4&9u)(UWZ(LT),SDPTIL(LY),1Ts1,3I.,VLEX,NI40F1.SMDIF2,SU"qS
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2553 1OF,(KATA(K)tAT8(K),CMX(K),Ka1,NSP)
2554 WRITE(KOUT,483)
2555 00 680 LLje1,3
2556 CME(LL~zO.0
255? GO 10 (643, 645,646) ,Lt
2558 643 CHE(LL)=CNICA/SURELT
2559 GO TO 647
2560 645 00 667 Kx1pNSP
2561 IF(LEF(K)) 667,667,666
2562 6S6 CHE(ILL) xCNE(L) *A6SS(VJKW(K)
2563 6L67 CON4TINUE
2564. CNqE(LL I CNE(LL) /SqO IF I
2565 '.'d TO 647
2566 64.6 00 666 9219NSP
2567 IF(LEFUio) 668,666,665
2566 665 MIELL 1)uC1K(K )* A8S(ZKES1T(1)-Z2(WSTT(X)) *CfE ILL)
2569 668 CONTINUE
2570 CHE(LL)=CME(LL)/SMDIF2
2571 64? CHLr-CRE(LL)/VLEX
2572 DO 1009 11*1,3
2573 QCHEN4(LL)=NALLQ-CM4E(LL)PSOPTIL(LT) -CHL*(G(1,NETA)-SHWFE (LT)-SHWF
2574 IP(LM)
2575 CHE(LL)z(WALLQ-CNE(LL) 6 SDPTIL(LTi))(G(INETA)-SHWFE(LT)-SIFWFP(t.T
25f6 0))
2577 RATI(LL)m SOPYIL(LT)/WALLQ*CNqE(LL)
2578 RAT2(LLJx (G(lNETA) -Se4WFE(LT)-SHWFP(1T3)/hALLQ*CHEULL.)
2579 RAT3(LL)=CME(LL)/CHE(LL)
2580 WRITE (KOUT,1.82)TITL(LL1,TWC(LT), CME(LL),Cf4E(LL),RAT3(LL),
2581 IRAT1(LL),NAT2(LL),CHL,OCHEN(LL)
2582 IF (IOENT-ISLANK) 1410,1009,1410
2583 1410 PUNCH 516,TINEOMOPE(IS,IT),H(NETA),GA~iL),ZP1M(tLL),CHE(LL) ,R4T3(L
25814 IL),RATI(LL),RAT2(LL),CHL,QCIIEN(LL)
2585 1009 CONTINUE
2566 660 CONTINUE
2567 IF (IDEN T -ISLANK; 14i11410,141i
2588 1411 PUNCH 498,TINEO,MO,PEUIS,IT) ,1(NETA) ,GAPM(L),CNE(1) ,(ATA(K) .ATS(K)
2589 1CRK(K),K-1 ,NSPI
2590 4.10 CONTINUE
2591 405 WALLQ=-WALLQ#C3
2592 RETURN 811A 306
2593 ENO 011A 307
2594 C9128 P120 I0t
2595 SUBROUTINE IHOkF 3128 00?
2596 Co"Pirt4/coEcON/ C,6C.8C,1oC1,I,3C4C513 3
2597? P 160 I tCs 1,2 C1O2 C3 fA ZC*,C C3C3 - ,CLJA 1: 8: 2, fa
2596 232,C33,c34,C35,C36,C3?.C3aC39,C46,c41.eC42,c43,C44,Cbs ,C46,C4-,C#489128 c~
251J9 3,C49,CS0,C51,C52,CS3,C54,CSSCG,56CST,CSOCSI,C$O,C61,C6?, C63,C64,C31Zd 6
!600 Is,6,~?~S6Y7~ ,C?2,C?3,C?4,C7S,C76,C??,C7$,C?9 * azCg, I8e8I ze 7
2601 S C$2,CA3,C84&,C65 4464C7,C4g 6 126 A
2602 COmfoON/CCECON/ CK1( *3,CK2( $1,CX3( a),CK4( *).CX5( 8),CK6t 6) pize 1
2f03 1.CK?( 8*,CKO( SJICKII 8*),CfflO( 4),CK11( *,CK12( f)tCX13( 4) Aiz I :1.
26014 ? IL 4 14 1)1CXIS 1 *) 9C Al 6t j) v Cot ITI() #C it 8 t) vC K19 16 *,CA 2: 6 ) 1129 1 t
2605 3 ,C KZ?1 4) , CK221 0)1CXK I( II, 4) qC12(Z 6 , 6) , M S) ,IG IS), ISP 15, '41 9129 12
2606 #s,CKX3( 8, 6) 9128 11
Zbo7 CORP4OE/fRRCOWIFL1E( 1431GL~f3O),SPL((3*, *j,FLA(313)FIEM, GLEN 90.29 14
c6SPE(6,L(.,~.NZ~,GMXPH *)pNEL~,1L0"R.O7L(h3) i 1
2600 ,G(@.~L3.IkE1)~~(5,PL~5 )EL13 8123 16
2610 3, FWLE4, GMtM,$PMLIM I 1), WN.VIPY~LSN~ ) P? 1'
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2611 '.,NENLM,INLMPI,DFNL(18),OGNL(15JOSPNL(15, 8),DRNLI10) 8128 1s
2612 COMHON/ETACO"/ETI.(15) 1DET A 15) rOSQ( 14) POCI)f 14,1 tt(i#) t2( 14) a81281 19
2613 1,LAR(153),8lA1C*3,iltbBA2tjO,15) 0126 20
2614 CONHON/HISýCOf/Cl,Cý2,C3,C4,ALPHDIETAZN(4,14),ZG19,14h),ZSP(4,1',, 68128 21
2615 1 )X(Of15,N(5),1P53 8),HSLPNNUE,'*gjEpNFW,0LX2 0128 22
2616 2,C3M(40)'.8ETAN(I.01 8128 23
2617 CO"rnONIINTCOM/ KRzoE:A-,NOu,N~),AT1,MAT2!.PATlJ,NAT2JNErAI,xS,! eizu 2'.
2613 1S,IT,NTIPIE,NSP,NSPM1,NAN,NLEQ,NWLEQNRNL, ITSKAPPA,CAAftCltSE(l5) 8128 25
2619 204819I MhfE,N0N,KQ(l0) ITEM, kITEN, KRI? tkT,NeY2v IOENT , R9 (40) 8128 26
2620 3pKAUXOtJTINEJSPECpM0(3) 8128 27
2621 COflP9ON/NONCOW/AM(153,153),OVNL(153),TCW, 0128 26
2622 1VLPOKW,OLPN( 9),OLPK( B, 9),GTHW,OTKW( *),FLLXJ8( 9) 012a 29
2623 C0hMONPRPC0MfPRl5,,IT (15) ,sP04O15),,SC(I5),CAPC(25),QR(15) M(15) 8128 30
2624 1,CPBAR(15),VI'W(15),PHIK(15t 81,0*MOM,DRHOE( S),ZK( *,IlKM( 8), V)8128 U
2625 2P9U31( 81,OtIU4K( S),OTKE S),OPNIIkr( O)pCPRK( S),DSCK( *),DCAPCK( 6)e128 32
2626 3,OHTILK( 8J,OQRK( aOcP8upw S),0ýPTK( *),OMU129( 6i,OZXK( 8, 8) B123 33
2627 4,,OPIKKIIK 8, 8)1, OP~jAN,0"U3HOHTILH,VMU1?,CTCT~,CPYILI4TIL 8128 34,
2628 5,VMU3,OTHDCAPCH,0PRN,0S'.'H,CQRH,DCP8N,OCPTN,0WJ12N,VMU(151 , RHflP 0128 35
2629 6(15),PMIKP(15),HP,TP,ZKP( 6),VMU3P,VPIU4P,NTILP,CRNO(1',hGMR(l5) ai?R 36
2630 CO1MON/VARCON/F(,,15),G(3,15),SP(:!,1S, 9),ALPI4 e123 3?
2631 C EVALUATE GROUPINGS WHICH CONTRIBUTE TO (1-1) PORTION Of COEFFS 8128 0uI
2632 C ýARIABLES WITH DIMENSTON (META-1) 0128 042
2633 40 00 CRHO(l-l)=C26ODETA(I-1)4(1.-CS3/(.O'OETA(I-1)) 8128 044
2634, C63mC6wCRHO(I-1) 8129 C#6
2635 IF 11-2) 4001t4002,40O01 o128 052
2636 4.002 XM(5)mi1. 8128 053
2637 XG(5)=D. 6128 054

2638 IF (NSPNI) 4.01,401,4003 812a 055

2640 4.004 XSP(591(1=0. 8i28 05?
264.1 4001 CONTINUE
2642 C EVALUATE XN*xG,ANO XSP tNHICH CONTRIBUTE TC ERRORS ANO TO COEFFS 0128 065
2643 C AT (I) AND AT (I-Jfl e128 066
1164'4 401 CALL TAYLOR O0ErA(I-1),F(Z,1-1),F(2,I),X") 0120 067
264.5 CALL TAYLOR (lA(-)'(,±GC,)X P120 068

2tj6IF (NSPMl) 403.'.03,4.04 8.128 069
2647 1*04 00 41'. i~aNipP"I 8128 070

2648 '414 CALL 7AYLOR ~62 7
264-9 C EVAL PORTION OF NLE OEPENOEI. CN M,. ANO GROUPINGS EVIL AT 1-1 8126 07Y?
265: 40~3 C 72aF (2, 1) *XM (1) *F(3v[)9xMf2) ~F 44, 1)* IM(3) OF (l#I I X" (46) 123 073
2651 xmt5IZImg5l+C7z P125 17%
2652 ENL (TO31 l- (-Ci3+C63/2. -C9*C?2-2. OIff(2, 1) *Zoo (I11 -1) .F(n. I) ozm(2
2b53 i ,1- 1)+F f46, 1) 114 (3, 1 - 1) F ( .4 1-1)*ZV (4 11-.) ) I ri1?a 576

Z655 IG (5) itXG 15) *CUP1 P12! 076

2656 JIG( 1128aga8

'662606 UO 407 Ka1.M'PPi

?666 CP~N ISP4 AYums
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266930 '-K *zf 11-1 * p k ?#t WPUPa11.7tJ,4,aI,) fZM(3y.-l; ,$p(j, I.1, KeI ? 09?
26694)*~ qi# - ))9 

2 92671 40 C1NTI0U3
2672 c EVAL PORTION OF ORIG COIFFS Of AN H(PINfIENT UPON PARAM EVAL AT 1-151ZB C962673 c**** EsysALrsm xpoXCES ON VARIABLES2674 4.05 NUut.c
2675 1P#uI-Z
2676 1FPSaX,
267? IFPPaNETA9I..3
2(79 IFPPftXFPP#NCTA
2679 sa
2600 IspPPa- 12681. XSPPPOIFPP.22682 C*** M014ENTU14 EQUATION CORRECTIONt COEFFICIENTS2661 AFNfX*$p1mu.C81+C8?*oETAIx-l)
2684. Ailtl*3,IFP)&..c744.CS6eOETA(u-l)
2665 IF(I-2) 4.10,4.15,415
2686 410 AM(I+3pZ)=-C?3
2647 A1(Ie31,3)u-clz
2688 GO TO 4.20

2639 ~4.15 CALL AOl9*rFtC32690 CALL LYAO(-f,.qr3vxP~Pv.Cl
2,26,41 4Z96 CALL LIAO(-1,I,3s IFPPPP,-2.#(Cl

2692 LPI&ISPMIIAYI.J
2693 00 4.50 AuXUL, MSP~j
Z694 IPIK) . 54zg
2695 42~5 0tPIxC11fCfTA(I...1J.C?5
2696 ouN2zo.
2617 rO T~j 4.35
Z611 430 OUfql4CK13(V)"EoTA(I.1).eKl?(K)
2699 OUW2&g.
2700 43:5 ANq(1+3,LPIIrDUMI
2701 IPAI-2) ~64,~440,44.5
2707 44 £ft(Im3,LPx..1) z jm

2743GO To %.50270'. 4.45 CALL LIAD(K,Z.3, ISPPp OUP12)z705 4.50 L?,=LXatP1NTZJ
2766 CO"'. ENERGY AND SPECIES [QUATIONiS
2707 "PJaNATljj.

00 53S %wWmpit ItSJFZ? a9 CO ALF, F, FP, FPP, FPF EIRROA Df*XVITtVfU ARE CU"in TO OURS;. OL-pe TO2716 C* v DUI44 ARE FLUX OtRYVXTVES FCD AkF, FP, FFP.

271t C- - [NERGY EQUATIONS

2714, gutJze-C76

271 It UIMJu..~o

Zile O:J"'mc 77
"Is ~OU141*CTs

Zr2c GO TO 4.6s
2721 C- - SPECIES [QUAT!ONS

7 ' Z 5 V J " s -CI s

119



AFWL-TE- 0- 114, Vo- r

272? DUM=C K19 (K)
2728 OUM8=Ci(20(K)
2729 465 OUM5=C2 *XSP(4,K)-ZSP%'.,I-1,K)
2730 ANiMPJvl)=OUMI
2731 AM(MPJ9IFP)= i)UM3
2732 IF(I-2) 470Y470s472
2733 4.70 AM (MPJp2) = OL?2

2734 AM(NPJp3)= DUI44

2735 AM(MPJ'-1,1'; DUM6i
2736 AMflMPJ-1. IFPPI DUN?7
2737 AM(MP~j-it3)= DUMS
2738 GO TO 475

2739 472 CALL LIAO(-1,MPJIFNDUM2)
2740 CALL LIAO(-I, MPJ, FFPP, DUN'.)
2741 4.75 CALL LIAO**-1,MPJp IF.'PP, OUM51

2742 LPI= ISPN+IATIJ
2743 00' 530 IKK=NUIl, NSPMI

r2744. C * 0 OUIII/OUN'. AND DUM2/DUM5 ARE ERROR/FLUX DERIVATIVES WRT G OR SP AND
2745 C * * GP OR SPP, PZSP.

L2746 IF(K-K(K) k';-#480,485
2747 C - - ENERGY EQ. C. VARIABLES
2748 480 OUM2=-C80
2749 CUM4=043
2750 DUMS=Ce0
2751 GO TO 515

2752 485 IF(K) 490,490,495
2753 C - - ENERGY EQUATION, SP VARIABLES
2754 490 DUMl=-Ci(1(KK)
2755 DU42z- C K2 (KK)
2756 DUM4=-DUM1
2757 OUM5=-DUM2
2758 GO TO 51J8
2759 495 IF(KK) 500,500,505
2760 C - - SPECIES EQS., G VARIABLES
2761 500 DUMI:-CK9(K)
2762 0UM2=-CK(5K) + Ci9j4(K()
2763 DUM4=CK9 (K)
27E4 DUM5=CK5(K)
2765 GO TO 508
2766 C - - SPECIES EQS., SP VARIABLES
2767 505 DUNI=-CKK2(KKK)
2768 DUM2=-CKKI(KKK)+81(t-1)*CKK3(KKK)
2769 DUM4=-DUMI
2770 DUM 5=CKKI (KI,.<K)
2771 IF(K-KK) 508,515,508
2772 515 BUMI= -DuM4-C14
2773 508 AM(MPJPLPI)=DUN1
27714 IF(I-2) 510,510,525
2775 r~iO AM(MPJ, LPI-I)= DUM?
2776 520 AM(MPJ-1, LPI) =DUM4
2777 AM(MPJ-1,LPI-I.)DUtI5
2778 GO TO 530
2 779 525 CALL LIAD(KrGMPJ, ISPP, DUM2)

2780 530 LPI=LPI+tIAT2J
2781 CALL LIA0'KNPJISPPPC2 -Y()Z(,-)
278? 535 MP.PP4PJ4ýMAT2J
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2785 C8i3B 8136 001
2786 SUBROMTNE TONLY 813B 002
278? DIMENSION CK23( 8;vCK24( 8)PCK25( 8)PCX?6( 8) 813B 003
2788 COMMON/COECON/ CSC6,C7,C8,C9,C±Oot11,C±2,C±3,C4C±',c58±3f 4
2789 iC±6,C17,,C18,C±9,C20,C21,C22,C23,C24,C25,C2EC27,C28,C29,C30,C3PC±,ca38 5
279o 232,C33,C34,C35,'w36,C37,C38,C39tC40,C41,C42,C43,C44,C45,C46,C47,o488±36 6I79 2,Ci49E 8),CSiPi( 8)CKI6( 8),tc5CKI7( )CKI8( 59C6C619( ,CK2,C63) 8PC139 12
2797 46,63CC5,K69iC70),CK22(2,)?CKK74 8, 8),CCK2?t8, 8,XM(5),XGCXSP(5 ) 838 1
2798 5,C82vC3( 6,C8) v8,8j~ 813B 1'
2794 COMMON/CERCON/FLEi( 433,GLE(30),PLE3( BOK 8),ELA(313),FLEML8) 8138 15
2800 I,CPLEM 8),ELM(1 84K9 )EL1tNIFLM IGNSPLM a),NELM 8,ILNDF(j.8) 8138 It
2801 3,,DGL( D),CSPL(30 OCKI , 8),VL(8JGL( 5),SPNL(15, G),ENL(153 813

2802~~~CX2 89NEGLMSPLN 8) NMFLGNMIPL(8138 13
2783 4,NELILMDFI(8)DN(1)DPN(5 8),RNLi) 813B 14
28099 COMMON/ETACOM/FEA( 43),DLEA(3),DSPL(±4,CU(1),BA(313),F62(±'.) 6138 20
2800 i,SLAR(153),EAI(1431),EA2(3,iF 5)LIPM 8)NLLMF(3138 21

2807 1 ),XI(30),HFP(30, 5IHGL(1f,),HpGNE5,3 ),HALPH1, 8UEHHLHFWD3 8138 23
2808 3,C3NLE~GNE3, PNETM4O or8±~INMINLiSN ) B3B8 2

28103 iSITNIME,INSPM,FNS(t91,NAtNNL LEQ), NRNL,~ fSKAPACWiLCAS(5 8138 26
2811 2,8(8), MWONENONKQII),ITEHlS,NITEN4,KR±7,NBTNBT2 ),IOENTi4~.) 8138 27
2802 3,ARi5AUXOJ IMEJSPEC,ND(3 0,5 B138 28
2813 COMMON/NONCOM/AM15,15v3) ,OVWLP153,ETCWM41)Z(41)ZP41, 88138 29

2818 IvLNKW40,BELP ( 9,LK 8 lONDK(8,PUJ(9 813B 30
2805 COflMON/PRPCOM/ KR(±5,T0 ) 1J~iOU94AO( I),S(15)C2 pc15,MATJ (15)vET,H(±5) 8138 325
2816 IS1,CPBA(15,VNWSi,NPHINIK(15LE,NN),DHCHRNOK( 8),ZK( 8),DZKHS(18), 0813B 326
2817 2083( 8)9 :4W4K 8,DTKvX(1 ZTECP NITEMIKDR1K(NBT,NSCT(8rOE APCK9(40 8813B 33
2818 3,DHTILKT( 8) SPE,DQRK( )OCB(8,CT(SDU2 ,Z (8,8 8138 38

2819 4,PIVNKWDP( 8, sDPK 8), 9M'.,DTUHOHTILH 8,VMUI2,TTRCPTT) 8138 30

2820 5,VMU3,DTHOCAPCHDPRHOSCH,DORH,DCPBUI,OCPTHDMU12HVMU(15), RHOP 8138 36
2821 U(15),PHIKP(15),HP,TntZKP( 8),V'.tJP,VMU4P,HTILPCRHO(1'.),GM1R(j5) E138 37
2822 DIMENSION CYM(3)ICXM(3)l,CYSP(3)
2823 C ADD CONTRIBUTIONS OF I TO NONLINEAR ERRORS 8138 038
2824 C E4ALUATE GROUPINGS WHICH ARE USED ONLY AT I INOT AT I-i) e138 039
2825 4n00C CRH901: £26*DETA(I-i)4(1.+C53/6.C*DETAtI-i)) B139 041
2826 C89=C6*CRHOI B136 042
2827 CRHO(I-I)=(CRHO(I-i)+CRHOI)/2. P138 043
2828 ENL(I4f3)ENL(I+3)-(C83+C89/2s)
2829 MOI=MATIJ+I
2830 ENLCMPI)=ENL(MPI)-C84
2831 IF(NSPMI)403,403t402 813B 051.
2832 402 D0 436 K=INSPH1 8136 052
2833 MPI=MPI+14AT2J
2834 ENL(mpI) =ENI.AMPI) -(CK22(K),-(FHIK(I,K)4 DETA(I-1)-PHIKP(KJ'82(1-±)
2835 I-GKI6CK)))
2836 436 CONTINUE
283? 404 DO 467 K=1,NSPM1 8138 05?
2838 CK23(K)=82(I-I)*DPHIKH(KW 8138 058
2839 CK24()=C13*Ci23(iK) 9138 059
2840 CK25(K)=DETA(I-1i)*PHlkH(K) B138 060
2841 467 CK26(K)=Cl0*CK2E3(K) 8136 061
2842 C EVAL PORTION OF ORIG COEFFS OF AM DEPENDENT UPON PARAM EVAL AT I 813B 062
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281.3 C**O ESTABLISH INDICES FI~R VARIAeLES
284'. 403 NULzC
2845 IFN=I-l
2C46 IFP=I+3
28'.? IFPP=NETA+1-2
2848 IFPPP=IFPP.NETA
28'49 ISPN=I*1
2850 ISPP=I
2851 ISPPP=-IFPP+2
2852 DO 1.05 Lxf
2853 YL)C*Ml-MvI1V285'. 405 CXM(L)=-(C9*XN(L) + ZM(Li-1))*2*
2855 C**** MOM4ENTUM EQUATION
2856 ANi(I+3,i)=AN(I+31,1ý4C81-CS'CS'C72GC8?'OETA(I-1)
2857 AM(I+3,IFP)sAM (I.5,IFP),C74+C86'OETA(1-i)4CXM(l)
2858 CALL LIAD(-I,143,IFNC?35
2859 CALL LIAD(-Pi,313,FPPvC124CXM(2))
2860 CALL LIAO(-1,1139IFPPPCXM(3))
2861 LPI= ISPN4P~I~rJ
2862 00 425 K=FUL, NSPN1
2863 IF(,() 410,410,415
28E4. 410 DUtlI=C75+C88'DETA(I-i)
2865 DUH2=0.
2866 GO TO 4.16
28E7 415 OUN±=CKi3(K)*DETA(I-I)+Ci(17(K)
2868 DUM2O.*
2869 416 IF(I-NETA) 420,417,420
2870 417 CALL LIAO(K,I+3,IDUMI)
2871 GO TO 421
2872 420 AMII.3,LPI)=AM(I+3,LPI)4DUM1
2873 421 CALL LTAD (KI.3,ISPP,DUM2)
2874 425 LPI=LPI.M#.T2J
2875 C**' ENERGY AND SPECIES EQUATIONS
2876 MPJ-MATIJ+I
2877 DO 490 K=NUL, NSPNi
2878 00 428 L=10
2879 428 CYSP(L)=C2*XSP(L,K)-ZSP(LI-1,K)
2880 C ' ALF, F, FP, FPP, FPPP ERROR DERIVITIVES ARE OUMI TO DUM5.
2881 IF(K) 430,430,435
2882 C -- ENERGY EQ.
2e83 430 DUM1=C82
2884 OUM2=C7b

2885 DUN3=C77*CYSP(1)
2886 0UM4=C78+CYSP(2)
2887 GO TO 440

2889 435 DUIII= CK21CK) +r,56 *(CK26(K)-2. *CK24(X))
2890 DUM2=CK18(K)
2891 DUM3=CI19(I() + .3i24(i)-Ci(26(KO4CYSP(1)
2892 0UM4=Cla'(CKS(KI.CK23(K)) * CYSP(2)
2893 440 DUMS= CYSP(Q)
2894. AM(MPJ,1)= AM(MPJ,1) + OUMI
2895 AM(MPJ, IFP)= AP4(MPJ, IF~P) + OUM3
2896 CALL LIADC-It MPJ, IFNDUM2)
281)? CALL LIAD(-I, MPJ, IFPP, DUN'.)
2898 CALL LIAtJ(-I, MPJ, IFPPP, DUMS)
2899 LPI= ISPN+MATIJ
2900 DO 485 KK=NULNSPML
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2901 C *~OUtlI AND OUM2 ARE ERROR DERIVITIVES WRT G OR SP ANO GP OR SPP
2902 IFr(K+KIK) 445,445,450
2905 C - ENER1GY EQ., G VARIABLES
2904 445 DUM1=C43
2905 0Ut42=C80
2906 GO TO 4?5
2907 450 IFIK) 455,455,460

2908 C - --ENERGY EQ., SP VARIA13LES1,2909 455 OUMi=CKI(Kg)
2910 OUM2=CK2(i(K)
2911 GO TO 480
2912 460 IF(KK) 465,465,470
2913 C - - SPECIES EGS., G VARIABLES
2914 465 0Ut14 CK9(K)-CK25(K)
2915 DUM2=CK5(K)+CK23 (K)
2916 GO TO 480
2917 C - - SPECIES EQS.q SPECIES VARIABLES
2918 470 DUM1=CKK2(Kpi(KO-0PHli(K(i(,eK)*0ETA(I-1)
2919 DUM2=CKK1(KKK)+82(I-1) DFHIKX(K,KK)
2920 IF(K-KK) 480,475,480
2921 475 DUMi=DUMi.CYM(i).CIl&
2922 DU"2=DUM2.CYM(2)
2923 480 IF(I-NETA) 483,482,483
2924 482 CALL LIAD(KKNPJ,1,DUNI)
2925 GO 10 484
2926 483 AM(tHPJLPI)=AM(MPJLPI)*DUMI
292? 484 CALL LIAD(KKvMPJISPPOUM2)
2928 485 LPI= LPI4+4AT2JI 2929 CALL LIAD(K,MPJ,ISPPF, CYN3))
2930 490 MPJ=MPJ+NAT2J
2931 RE TUR N
2932 END 8138 307
2933 CID14A 814A 001
2934 SUBROUTINE STATE
2935 COMMON/EDGCOM/ PE(40, 1),PTET(40, i),SPE( e9409 i),DLJES9814A 3
2936 1UE(40) ,RHOE(40),PVNUE(40),TE(40),UED6EDUEOGE,O2UEDG,VNWEHE,CgfJ 814A 4
E937 2 ,DSIP(40),IDSIP#TTVC,TVCC(40) 814A 5
2938 COMMON/INTCOM/ KW,(20),KIN,KOUTMATIINAT21,MATIJNAT2J,NETAIIS,NBI4A 6
2939 1SITNTI?4ENSP,NSPM±,NAMNLEONNLEQNRNL, ITSiKAPPACBARCASE(15) B14A 7
2940 2,8(S), NWEPNON,XQ(1O),ITEMNITE#M,KRi7,NBT,N9T2,IDENTKR9(40) 814A 8
294± 39KAUX0,JTIME,JSPEC,MO(3) MlA 9
2942 COt*10t/PRP4COM/TI14E( 50),PRE(40),PTET( 50),C-EC 50),S(40)tROKAP(40) 814A 10
2943 ±,RNOSE1fVKAPNDISC,IOISC(40),NSD(1O)tMSD(±0),ITF( 50)9IPRE,RAONO, 814A It
2944 2CONE,RADFL( 50),RAOR(40)tRADS(40),IRAO B14A4 12
2945 COMHQN/PRPCOM/Pct15),T(15) FHO115),SC(15) CAPCIIS),QR(IS),H(15) 014A 13
2946 I,CP8AR(15)tVMW(I5),PHIX(I5, 8),DRIIOHtDRHO.(( 8)qZX(( 8)9OZKH( 8), D814A 14
2947 2MU39C 8)tDMU4K( 8),OTK( 8),DPHIKH( a),OPRX( O),DSCK( 8),DCAPCI(( 8)814A 15
2948 30OHTILX( 8),OQRK( 8)rDCPBK( 81,DCPTK( 8),ODHU12X( 8),DZKK( 8, 5) B14A 16
2949 4,OPHIKX( 8, 8), DMU4H,CNU3H,OHTILHVMU1I2CTCIR,CPTIL,HTIL 814A 17
2950 5,VMU3,DTH,OCAPCH,DPRH,DSCH,OORH,DCP5H,QCPTM,ONU12HVMU(±5), RHOP B14A ±8
2951 6(i5),PHIKP(±5),HPsTPtZXP( 8),PVMU3PVMU4PHTILPCRHO(iI,),GMR(j5) B14A 19
2952 COMNON/STTCOM/GAM91,PRDUN,PRA,PRBPRC,PRO,VMUA,vNu8,VMUC,vmuoNC, 814A 20
2953 1 FLO(6,3)oVNWD B14.A 21
2954 VMWE=VMW0
29S5 KQ(6)=KG(6)-i 814A 025
2956 KQ(7)=IABS(KR(18)45)-4 914A 026
2957 IF (KQ(5)-j IM0200,100
2958 100 TE (IS)=3000.
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2959 WRITE(I(OUT,991)I2960 IHET=50
2961 IJiKz3
2962 HExGE(ITEM)
2963 110 HET=FLO (IIJK) +FLO (2,IJXIFL0(39IJK) (TE(IS)-5fkd0*.+@!*FL0(4v JK)'

2965 CPT=FLtD(3,IJK),FLO(4,IJK)'TE(IS).FLO(5,IJK)/TE(IS)#42.
2966 ERC=(HET-HE )/CPT
296?7 ITER=51-IHET
2968 ERC*SIGN(AMININ(ABS (ERC),700.),ERC)I2969 Tf(IS)sTE(IS)-ERC
2970 IPF(TE(!S).LT.600.) GO TO 120
2971 IF(TE(IS).GE95400o) GO TO 125

2972 J2
2973 GO TO 130

Z971. 120 IJKIl
2975 GO TO 130
2976 125 IJK:3
2977 130 CONTINUE
2978 INET=IHET-1
2979 IF (IHET) 40094.009140
2980 140 IF (ASS(ERC)-.1) 50t ,500110
2981 150 SSTAG=FLD(6,IJK34FLO(3,IJeO)*ALOG(TE(IS)/5400.).FLO('.,IJKO*(TE(IS)-
2982 15400.)-..5FLD(5,IJK)'((1./TE(IS~))*2.-(1./5IC00.*'2.)
2983 00 155 II11,NS
2984 5 TE (11)T E (IS)
2985 VNACJI=0.
2986 160 RHOE(IS)=PE(ISIT)/TE(IS)*VNWE/CO.303
2987 UE(IS)=SQRT((GE(ITEM)-HE )*50075.)
2988 VMUE (IS)=(VMUA*TE(IS)*'VMU8)/(VMUC*TE (IS).VMUO)
2989 GAMj=CPT/((WT-1.9869/VNMdE)
2990 IF (KQ(S).EQ.2) GO TO 165
2991 WRITE (KOUT,995) S(IS) TE (IS) ICPTPE(IS 9IT) IRHOE (IS) vVMUE (IS) UE (IS)
2992 1,HE,SSTAGAVVMACH
2993 GO TO 166
2994. 165 WRITECi(OUT,993)TE(IS),PE(ISIT),UE(IS),VMACHGAM1,HETSSTAGCPT!
2995 IRHOE(IS),VMUE(IS)
2996 166 XO(6)=-i
2997 170 RE.TURN
2998 200 SSTAG-zSSTAG-DSIP(IS)
2999 SSTAGA=SSTAG+i.98E.9/VMWE*ALCG(1./PTET(ITEPI))
3000 DUMIuSSTAG+1.9869/VNWE*ALOG(PRE(IS))
3001 IST=5
3002 210 05z-DUMI41FLD(6,IJK).FLO(3,IJK)*ALOG(TEII5)/5400.)+FLD(4,IJK)V(TE(I
3003 1 S) -54 0 0 .) - *5*F LO(5, 1JK) *( ( 1. / TE CIS) ) 46 #- (1. 54 00, V0*?.~
3004. CPT=FLD(3,IJK) +FLD(4,IJK)*TE(ISI+FLO(5,IJK)/TE(IS) 'p2.
3005 ERCcDS*TE(S)/lýPT
3006 ITER=51-IST
3007 ERC=SIGN(AMIN1(ABS(ERC),700.hERC)
3008 TE(IS)=TE(IS)-ERC
3009 IF(TE(IS).LT.3600.) GO TO 212
3010 IFfTE(IS).GE.,5400.) GO TO 214
3011 IJK=2
3012 GO TO 216
3013 212 IJK~1
3014 60 TO 216
3015 214 IJK23
3016 216 CONTINUE
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301? ISTmIST-l
3018 IF IIST) 4.0a'400,220
3019 P225 IF ýAeSfERC)-.12230,23O,210

* 3020 230 HE-FLO (ItIJK)+FLD(29 I*KI+FLO(39 JX1 "TE (IS) '3400 a) +*SFLO (4,IJX) *1
3021 1TE'JS)'*2.-5400.*'2.d-FLO5,vIJK'f(l./TE(IS) -. ,5.004o.)
3022 Vt;ACH=SORT(2.9(GE(ITEM)-ME)WVNWEIGAN11TE(IS)/1,9069)
3023 GO TO 160
3024 300 IHT=5O
3025 IF (IS4,ITEN-2)3Q1,301j,302
3026 301 T(I)=30c0.
3027 302 HTzFLD (1,4K)+FL0(29 IJK) +FLO (3 vJK) *(T M -9000) **S*LD(4 1J K),; T
3028 I2.50.2)F05IK(.TI-.50)
UC29 CPSAR(I):FLD(3,IJIO4FLD(4, 7JK)*T(I),FLO)(5,IJK)/T(r)**2.
3030 ERCz(HT-H(X))/CPBARMI
303.t ERC2SIGN(AMNIN(AIS(ERC),700.),ERC)

3032 T (I)=T M)-ERC
3033 IF(T(I).LT*3600.1 GO TO 305
3034 IF(T(I.GE.5400.) GO TO 306
3035 IJK=2
3036 GO TO 307
303? 305 IJ:Ki
3038 GO TO 307
3039 346 IJKx3
3040 30? CONTINUE
3041 IHT=IýT-i
3042 IF(IHI)40094009310
3043 310 IF(ABS(ERC)-.I)320v320,302
3044 320 CPTIL=CPBAR(I)
3045 OTHIof.CPBAR(i)

3047 DCPTHZOI.WBH
3048 PR(I)=PROU"+PRA*T(I)'*PRB.PRC'T(I)**PRO
3049 0PRM=DTH#CPRA9PRB#T(1)'*(PR9-1.)+PRC'PRO*T(I)'i(PR0-1.)) 814A 048
3050 SCM=)PR(I 14 4
3051 DSCP=DPRH 914A 040

3052 RHO(I)RHoE(is)/TCI)*TE(IS)
3053 ORHOKi=-RHO(I)fTMI)'T8 1A 5
3054 VMU(1)=(VqUA*T( I)** VMUqf )(VPUC*T(1) 14M014 05

3055 vNW(I)zvNwE
3056 CAPC(I)=(T(I)/TE(IS) )*O(VMU0-j.)/(VMUC*T(I).VMUO)* 814A 053
3057 1(VMUC*TE(rs)+vmwuo) 914.A 054.
3058 OCAPCHxCAPC(I)'OTt4'((VMU9-1.)/T(fl-VMtJC/tVIOUC*T(I),VPIUDO 814A 055
3059 HTIL=HMI 814A 056
3060 GMR(I)zCPBAR(I) /(CP8AR(I)-1.9S69IVMWE)
3061 ONTILNsi.
3062 VNU12xVf4WE 814A 058
3063 OMU12Hm0. 814A 059
1064 Vmu31.*/VNME 814A 060
3065 DNU3Hz0. 914* 061
3066 DMU4H=0. 814A 06?
306? ORM29a. 814A 063
3068 OORH~oo 81'.A 064
3069 CT=0. qi'.* 065
3070 CTR=0, 814A 066
3071 RETURN 814A 06?
3072 400 WRITE(KOUT,99)KQ45)
3073 99 F0RNAT(//k0N**** STATE DO(S NOT CONVERGE FCR JO(5Ml2*6M #0600/p
3074. 991 FORMAT(IMItIOE19HSTAGNATIOI4 SOLUTION l12X15HEOGE CONDITIONS //i
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3075 993 FOR"ATM1X4HTEMPERATURE r-EIO.'e,4H DEC Rt /SX1I4HPRESSURE
3076 1 =E±0.4,1I.H ATMOSPHERES //SX1I.MVELOCITY EiU4,i4H FT/SEC
3077 2 //5Xl4HMACH NUMBER a EIO.I.,/t5x1'.GAMMA c '~~/s
3078 31,4HENTHALPY z EIO.%,14H ETU/L6 //9XI4#HENTROPY a E10.
3079 449,14H BTU/LB DEG R //SX1',HCP-FROZEN =E100491I.H BTU/LB DEG R
3080 515X1'.HOENSITY = E10e4,14H L9/CU FT //SX14HVISCOSITY
3081 6El0o4,1'.H LB/SEC FT
308, '395 FORIAT(3XI02XEIO.'d)
3083 STOP
3084 END 914A 068
3085 C9148
3066 SUBROUTINE STATEN
3087 COMMON/STTCOM/GA$41,PROUWPRA 1PR8,PKCPRD1 VNUA,VMU9,VMUCtVMUDNC, 8148 3
3088 1 FLO(693)tVMW~J 014e 4
.1089 COMMON/INTCOM/ KR(20IKINoXCUT
3090 DIMENSION TK(20,2),VMW(203 ,EF(6,20,3hvETMIN(2093),ETMAX(2093),
3091 IPVMW(20),PVOL(20),BTA(20),8T9(zO3,8TC(20),8BTD(20),8TE(20)
3092 8000 READ (KIN,5) PROIJMPRAPRBPRCPRD
3093 READ (KINt6)VMUAgVMUBgVMUCfvmUD

* 3094 READ (KIN,2) NC
3095 2 FORMAT(13)
3096 00 8105 JJsivNC
3097 READ(KIN,?de)BTA(JJ),8BT(JJ),8TC(JJ),9TD(JJ),8TE(JJ),VMW(JJ),TK(JJ,
3098 11),IFRAC
3099 00 8101 JKxI92 j
3100 8101 READ(jKIN,75)(EFt..IJJPJKiOJlIu,6),ElTMiN(JJJK),ETMAX(JJ,JK)
3101 8113 IF(ETMIN(JJ,2).LE.2500.) GO TO 8103
3102 00 8102 JI=1,6
3103 EF(JI, JJqV EF (JIv JJP2)
3104. 8102 EF(JIJJP2)=EF(JIJJ,1l)
3105 GO TO 8105
3106 8103 00 8104 JI~1,6
3107 8104 EF(JIJJ,3)zEF(JI,JJ,23
3108 8105 CONTINUE
3109 IF (IFRAC.EtQ.1) GO TO 8111
3110 00 801 11,#NC
3111 8G1 PVOL(I)=TKtI,1)/VMW(I)
3112 VVOL=fl.
3113 00 '102 Izl9NC
3114. 802 V'JOL=VVOL+PVOL(I)
3115 00 803 1=11,4C
3116 803 TX(I,2)=PVOI.AI)/VVOL
3117 GO TO 8112
3118 $111 00 804 Iv1,NC
3119 804 TK(I,2)=TX(I,2.)
3120 811? 00 805 I1,1NC
312,L 805 PVMWlI)=TK(1,2)0VHbUI)

3122 VMWE~o,
3123 00 806 IlttNC
3124 806 VNdEXVMWE+PVMM112
.3125 VMWG=VMbd-
3126 IF (IFRAC*EO.2) GO t0 84v.
3127 00 807 I1210c

3128 60? T~f(I,)mPVMW(l)fVHNE
SI19 &a8 00 8106 J131#6
3130 D0 816 Jjh1,3
3131 4106 FLO CJI i JJ*Do.
313" 00 8t0? J(xi*3
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3133 00 8107 JJ=1,NC
3134 0O 8107 JI*I,6
3135 8107 rD (JlJK)sFLO(JI, IE(JgJJK*K%;,2

* 3136 DO 8106 J0113
3137 FLOflJK)mFLO(lJK)*lo8/VNHE
3138 FLO(29JK)uaFL0(29JK)*1.8/VMWE
3139 FLOD(39JK) *V!D(3,JK) /V14WE
3140 FLDC49JK)maLD(4,JKC)/1.8/VMWE

3141 FL to 5,JK). FLO (5, JK)*1. 8*lo8/VH WE
3142 8108 FLD(69JK)*FLO(69JK)/VMVE
3143 1 FORMAT (GF9*6)
3144 5 FORMAT (SElO.'.)
3145 6 FORMAT(4E10.4)
3146 ? FORM'AT(/9X2%0HVISCOS1TY LAW MUa(E10.3,4I4T*Y*EI0.3,3H)/(E10.3,3H'T
314.? I+ElC*3,1H)//9Xl9HPRANDTL NUMBER PRa*Elo.3,11'.E1.3,4.H#Te$E10.3,1H4
3148 2Ej~.3v1#H*T**El0*39/)
J149 71. FORMAT(/9X34IITEWPERATURE LESS THAN 3600 DEG R,. f)
3150 72 FORMAT(/9X75HTENPERATUPE EQUAL TO OR GREATER THAN 3600 DEG R, BUT
3151 ILESS THAN 5400 DEG R, f
3152 73 FORMAT (t9X169HTEHPERATURE EQUAL TO OR GREATER THAN 5400 DEG Re f)
3153 T4. FORMAT 15A492EI0.4 12)
3154 75 FORMAr(6E9*6o2F6.l)
3155 7? FORMAT(19XI9HENTHALPY LAW M'E10.3,IHElO.3,It',EIO.3,I1HI(T-54o
3156 10.)./40X3Hr.5Ei~o3,1?H*(T*02.S4O00.2)-El10.3,16t4(1.IT-1.I5400.)II
315? 29XI9HENTROPY LAW SuEiU.3,1H4E10.3,I5H'ALOG(T/5400.IEIO.3,1Hm
3158 3*(T-5400.)-/40X3H.5'E10.3,Z2Nf(l.IT"2-1.I5400.602) /)
3159 dRIYE(KOUT,7)VHUAVNUUVMUCVMUDPROUHPRA,PRB,PRC,PRD

* 3160 WRITE(KOUT,?1)
3161 WRITE(KOUTt??)(FLD(JI,1),Jull6),(FLO(JJ,1)sJJa3,5)
31u2Z WRITE(KOUT9?2)
3163 WRITE(XOUT,??? !FLD(J!,U,#JlxI,6),(FLD(JJ,2),JJu3,5)
3164 WRITE(KOUTt73)
3165 WRITE(KOUT,77) (FLO(JI,3),Jlal,6i),(FLD(JJI,3),JJa3,5)
3166 WRITE(KOUT,76)
316? D0 1500 JJu1,NC
3168 1500 WRITE(K0UlT,79)BTA(JJ),ITI(%Jj),UTC(JJ),ITD(JJ),UTE(JJ),TK(JJ,2),
3169 ITX(JJ, 1)
31?0 78 FORMATlHl1///~/#21Xl3MLU!O PIXTURE ~//11KiHCOMPONENT IOXAHM"CLE
14171 LIUE4HASS /26X3HFRACTION 4XINFRACTIOW f
3172 T9 FORMAT(IHO.5X5A4t2(2XEl0.4))
3173 WRIT~fKOVfl.SO)VMWE
3174 80 FORMAT(//5X1SM"OLECULA* WEEIGHT a *.7/
3175 RETUIRN

31? UBOUTINE RCRAY (HOC%,,WQ0WLSNIS 80?0 1
3108 c DIRECT INVERSION PROCEDURE -- C is 01PLACIV ey C440-1

3110 ILSII) also 0"4
3181 WNm4S1A33(NQE)
318Z MR * 1AIS(J40)
3163 KOUT.6
3184 mt N R ERA62ya
3185 NP. W.N .Rf tA 0 4
3166 00 15 Imlow RE AA 00q0
3167 tLL(I) qf ~RA31110
3116 If (i.S(0) 10,111.5 RERA U IZ

3169 5~ L(I) * 1.3(I) R6uJ
3118 COTO 1i11sELI4
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3191 10 LMI = I RERtAD 150

3192 15 CONTINUE RERAD160
3193 Ix = - IRR07

3194. IF UIS f 2) 4.5,39945 
RERA0180

3195 20 FOROIAT(III L(I)tIul1p399X (3013)) RERAWCS

3196 25 FORMAY(iSM ((C(IJ),Jfl,13,12N),(0(J),JI,1l3, 6"),!8lP13915H) BERERAC200

3197 iFORE RERAY) RERA0210

3199 35 kRITE(KOUT,25)NPtNNN,N RERA0230

3200 WRITE(#(OUTv20)NPq(L(I?,!31tNP) 
PERA0240

320, Ix u0 RERAOZSO

3202 00 4.0 IxlN RE RA0260

3203 4.0 WRITE(KOUT,3C0 CIjte~p,((t~jatm) RERA0270

32a'. 1.45 IS ItROO

3205 C TRIANGULATE NATRIX PERAD290

3206 00 130 Ix1,N RIERAD380

3207 00 So MmINP
3200 So S1N)=AeSSC(INq))
3209 IF (IS) 55,60,60 RERA@330

3210 55IS a0 
RERA0340

3211 GOTO g0 RERAD350

3212 C REDUCE RON I ay PRECEEDING RONS RERA0360

3213 60 00 65 .1.2,1 RERAO370

3214. K a L(J - 1) RERA036O

3215 DIV a - CIIK) ItREA039O

3216 IF 01W)V 65,65,65 QERA04.00

321? 65 C(IKW = 0. 
ERA041.0

3218 DO 70 I4z1,NP 
RE RA.04'20

3219 DIVC - OIV 0 C(J - x,04) RERA0'.30

3220 S (MiAMAXI (SIN) ,A9SS(DVC0 IEA15
3221 70 C(I1,4) 2 C(IN) * OIVC EA'0

3222 IF (NIWN) 85,85,75 RERAO'.60

3223 75 00 g0 Nz19NWN 
RERAO1.70

322'. s0 OU9,N" a 0(I1N) + DIV 6 OIJ I'mN RERA0480

3225 65 CONTINUE 
RERA0@190

3226 C SUiK NAXI1"UM PIVOT 
4ER&8500

3227 90 DIV m0. 
ftER10510

32?8 00 ,00 JJmJ,N 
PR02

32zq N L(JJ) OfERA6530

3730 If MAS(Ctl,N)l - DIV) 1051148195 RERADS40

3234 ~CLO TO I

32315 IiOZ) 102,1000141 R#O8

3216 to sONTY4vt$
323f lo

371S

32" 05IS-
3Z40

3?128
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* 3249) K a LLL(JW RERAO690
3250 LLLIJ) x LLL(II PERAS? £6
3251 ULML! 8 A E40
3252 LLIK) 2 1 REQA0728
32S3 C NORMALIZE RON ~REA0734
325'. X If NNN 1294i299119 RfRAO7'.O
3249 115 00 120 Jui#WhW PRSI
32%6 120 O(KJ) a 0(119) I DIV RERA0&61

ýT?125 00 130 Jv1,NP RERA 6770
3256 130 C(19J) a C(I,J) I DIV RERAOVSO
32SI IF (XE) i1.5,o'.0,145 ACRA 0790
Me6 135 FORMAT124.N PIVOT RONIC0LMRES.R4tXO 54W,31/5~,$ ~ RR0thoo

3261 14.0 NKITE(KOOT,135)(!,L(1),S0(I).I*,NP) PERAveIO
3262 C DIAGONALIZI HATRIX RERAC 820

3263 1.3 Niq it- I RERA483@
32C4. C INTERCHANGE COLUMNS R1440466
32ES 00 225 l~I#alP RP0
3266 1 a 1 "!ASes6o
326? 111 J a L(l1 NERA8190
3260 LAX) 2 EAO
3269 IF U3 - 1) 185,22S,135 REKA 1010
3273 185 If (13) 206,1150,280 RERtAI02

3271 190 00 195 WRlN RE R41030

32?4 IS ERA10611

3275 1* j ERAIOTO
3276 GG0O 180 MEASIG4
327? ZOO If (IS - J) 205,215,205 PfRAID90
3276 205 00 210 Ru1,N CERA11CC
3Z71 21.0 CfK,I) a C049j) RERAIIIeý
3260 1 a RCRAIIZO
3281 GOTO 160 PERA1138
3262 215 00 223 "1all" PERA I 10
3203 220 C (IN,!) = 3(1) NERAilse
3261%3 a NERA116C
3215 225 CONTINuE RERAW1*

3266 C""OSOLUTIQAI V[CT0!k; OLY
12351 1.? camN

32it 00 153 wilUm,
$211 KinK-I.
3212 00 153 flaKow
3293 oWuaCtKoliol*)

3zli 151 Do 14.6 *10mlom
324611.1 C(K*%) a c4K,#N) - 012W CtIL6.14R)

1210? C (K#1)aCt Kgl- OUR*-,(3L*I pl)
:rls If IWN"" 1534,153,15?

321 IT5I2 00 Itax "alN4N
3363 1%$~,)*(,£-UW01~,
3361 153 CONTINut

334? Go To 176
]jai C409FU1L THW*1101 AND SCL.UTZCKMOV~OR

ISIS 00 ITS jortI pfa If -491363v ejIt
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3307 IF (DIV) 150,175,150 RERAo88o
!308 150 C(JI.l) = 0,
3309 IF (NNN) 165,165, 5 RERA0900
3310 155 00 161 14=lNNN RERA0910
3311 0j60 D(JN = D(JM) + DIV * D(I + lf1) RERA092O
33M2 165 00 170 M=INP RRA0930
3313 170 C(JH) = C(JN) + 0IV 0 C(I + 1,N) RERA940O
3314 175 CONTINUE RERA0950
3315 C INTERCHANGE ROWS RERAiý80
3316 176 00 320 1I1=9N RERA1190
337 1= 11 RERA1200
3318 230 J -LLI) RERA1210

3319 LL(I) I RERA1220
3320 IF (J - I) 235,320,235 RERA1230
3321 -35 IF (IS) 265,240,265 RERA124O
3322 240 00 245 M=iNP RERA1250
3323 S(I) = C(IYH) RERA1260
3324 245 C(IM) = C(JM) RERA1270
3325 IF (NNN) 260,260,250 RERA1280
3326 250 00 255 M=IpNNN RERAIZ90

* 3327 SOM) = D(IN) RERA1300
3328 255 O(:,M) D(JtM) RERA1310
13?9 260 IS I RERA1320
3330 I = 1 RERA1330
3331 GOTO 230 RERA1340
3332 265 IF (IS - J) 270,295,270 RERA1350
3333 270 00 275 H=1NP RERA1360
3334 275 C(IN) = CUJN) RERA1370
3335 IF (NNN) 2-10,290,280 RERA1380
3336 280 00 28! M=iNNN RERA13903337 285 O0QqM) = DUO•). RERA14|00

3338 290 I = J RERA1I4O
fl 3339 GOTO 230 RERA1420

3340 295 OC 300 M=1,NP RERAI430
3341 300 C(I'M) = S(H) RERA1440
3342 IF (NNN) 315,315,305 RERA1.50
3343 305 00 3!0 M=INNN RERA1460
3344 310 O(1,M) = M(M) RERAI47O
3345 315 IS = 0 RERAI480
3346 )20 CONTINUE RERA1490
3347 IF (IX) 340)3.S;340 RERA1SO0
3348 325 FwRMATij5H ((C(I)J),J=1,I3,12H),(0(J),J=1,13, 6H),I=iqI3,ISH) AFRERA1510
3349 ITER RERAY ) RERA1520
3350 3,0 WRITECKOUT,325)NPNNNR RERAi53O
3351 00 335 I=1,N RERA154O
3352 535 WRITE(KOUT,30) (C(IJ),J21tNF),(D(IJ),Jý.1,NNN) RERA1550
3353 Ž4 RETURN RERA1560
3354 END
3355 C816A 016A 001
3356 SUBROUTINE SLOPQ(NXYSVZ) 816A 002
3357 DIMENSION X(1) ,Y(1),S(1),Z(1) 816A 003
3358 TF(N-1) 9,9,8 B16A 001.
,3359 8 SQ2)=(t(2)-Y(1))/(X(2)-X(1)) 816A 005

3360 S(Q)=S(2) 816A 006
QC=S(2) 016A 007

3362 00 7 I=IN 016A 008
3363 IF(I.1-N)2,1,6 816A 009
3364 1 08=C el6A 0o1
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3365 IF [1-2)7,695 816A 011
3366 2 XOT=X(l)-X(I.I1) B16A 012
336? XTT=X(I1+1o-X(1+2) 816A 013
3368 XTO=X(1+2)-X(lo 816A 014
3369 AA=YT[)/(XOTOXTO) 016A 015
3370 XOTT=XOT*XTT 816A 016
3371 AB=Y (1+1) /XOTT 816A 017
3372 AC=Y(I.23/(XTT*XTO) 816A 018
3373 AAA=AA*XTT 816A 019
3374 ABB=ABVXTO B16A 020
3375 ACC=AC*XOT BB 2
33?6 QA=IC 816A 022
3"'7 Q85(I) 816A 023

3378 QC=S(I+1) 816A 024Ii3379 SUI)=AA*'XTO-XOT)+ABB-ACC 816A 025
3380 S(1+1)=AB*(XOT-XTT)+ACC-AAA 816A 026
3381 S(I,2)=AC#(XTT-XTO)eAAA-ABO 816A 027
3382 3 IF(I-2)79,4, 816A 028
3393 4 S (I)= (S (I)+QA) f2o B16A 029
3384 5 s (I)= (s (I)QB) /2. B16A 030
3385 6 xD=x(i)-xtI-i) B16A 031
3386 YS=Y(I)+Y(I-1) 816A 032
3387 SO=S(I)-S(I-1) 816A 033
3388 SS=S(I) 816A 034
3389 Z(I)=Z(I-i)+XO/2.*(YS-XD/60*So) B16A 035
3390 S(I)=Ss 816A 03E
3391 7 CONTINUE 8164 037
3392 9 RETURi' B16A 028
3393 END 816A 039
3394 Ci317A 817A 001
3395 SUBROUTINE A8NAX(N,XxmvI) B17A 002
3396 3INENSI0N X(1) 817A 003
3397 I=-' 817A 0(4
3398 Xm=-Ass (X(1)) 817A 005
3399 IF (N-I) 4,4,5 817A 006
3400 5 00 3 J=29N B17A 007
3401 XT=ABS (X(J)) 817A 008
3402 IF(XM-XT) 203, 817A 009
3403 2 XM=XT 817A 010
3404 I=J 817A 011
3405 3 CONTINUE B17A 012
3406 4 XM=X(I) 817A 013
3407 RETURN 817A 014
3408 END B17A 015
3409 C818A 818A 001
3410 SUBROUTINE MATS1(X)
3411 COMPION/INTCOM/KR (20) ,i(Ngi(OUTNATIIHAT2I,14AT1JMAT2JNETA
3412 CO9IMON/ETACOI4/ETA(15)tOETA(15) 618A 004
3413 DIMIENSION X(1) A(14) ,6(14) ,C(la.) 818A 005
341'. IF(KR(1)*LT,.-50) GO TO 16
3415 JB=NETA
3416 IF(KR(10)-1) 11,18,19
3447 16 KR(1)=KR(1).100
34- JB:2
34.L~ X(NETA)=X(NETA),X(1)
3420 IF(KR(10)-i) 11,18,19
3421 18 LIM=NETA-2
3422 GO TO 20
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3423 19 LIPI:NETA-i
3424. 20 J=JB

342? DO 25 I1,1LI"

3428 XK=(X(J)/OETAII)-XJ)029
3429 X(J)=-X(K).XK

3430 ~ X (woXK/O ETA (1)

3436 XJ=(JB-) 21923921~'2

343? 2 X(KI)=(X(K2+j)XJ/.*EAI*DT()X

3435 22 ~X (1J) =X (K+1) -I
3434 2 JX(KJ)XK/EAI

3437 X(i)=X=XK/OETA(I

3438 2? RTUR
3439 25 DSVET(NTA
3450 DETANETA)=0

3442 A(i)=(3ETA(i)(4.ETA(l)-X/2.t-(+1)2

3462 X(L)=X(L)*2-X(K)/EA
3443 XLL=X(1 l
3444 X K01) XPD I
3465 XJK)XKBEA 1
3466 IF(JU-i) 26,27,3 6
3467 26 X(L)=CX/.X/*X KP)x() /ET C ) 9*5 EAI*ET~)X
3468 27REUR
3469 11 DSV=DE3,NETA)
3450 XIJANEi)=X(o.CI-3XJ
3451 51 J=.5.
3452 XSA(J1)=EAW.ET2/*
3473 DO 2NIT ,NET
3474 CQ2G DTOITO8*Af-)
3455 6 M=L 5-(-2*(I2
3476 2UH=(J+1)=(DETA--(I-2)+912)BT(II+(-)DETA(I+2
3457 00 7 KTA1I

3478 X(M.)=X(L)-0X~(LI()

3473 7 MM-i

3480 J=J-1

1326 IF(-1p,
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3481 8 X (J+V)=X(J)/Af I)
3482 1=1-i
3483 IF (1) 999,6
3484. 9 OUM=DETA(1)*OETA(1)
3485 XIJ)=X(JB)/DUM*3*-*5*XfJ*1)
3486 IF(JB-2) 13,14,13

*3487 13 X(i)=DUM'DETA(1)'(X(J)/6.,X(J411/24d)-X(1)
3488 14 L=Ja
3489 00 10 I=3,NETA
3490 J=J+j.

3492 IF(J8-2) 15,10,15
3493 15 DUII2OETA(I-i)*DETA(I-1)

3495 10 L=L*1
3496 X(L)=XS
3497 OETA(NEYA)=DSV
3498 RETURN
3499 END
3500 C8188
3501 SUBROUTINE NATS2(X)
3502 COMMON /INTCOM/ i(R(20)
3503 KR(1)=KR(1)-100

* 3504 CALL MATS1(X)
3505 RETURN
3506 END
3507 C319A

* 3508 SUBROUTINE TRIIBL(ILK)
3509 DIMENSION EPSOUT(379) 99 0
3510 DIMENSION XP(4) 819A 003

351COMMONICOECOM/ CSC6,CTC8,C9,C1OC1iC12,C13,C14,C±5619A 4
3512 1 ,C16,C17,C18,C19,C20,C2lC22,C23,C24,C25,C26,C2?,C28,C29,C30,C31,CB19A 5
3513 232,C33,C34,C35 ,C36,C37,C38 ,C39,C40,C4l,042, C43,C44,045,C46, C47,C48Bl9A 6
3514 3,C49,C50C1,C5iC2,C53,C54,CSBCS6,CB7,C58,C55,C60,C61,C62, C63,C64,CB19A 7
3515 465,C66,C67,C68,c69,CTOC71,C72,C'3,C74,C75,C76,C?7,C78,C79,C89,C8±B±9A 8
3516 5,C82,C83,084,C85,C86pC87,C~e 819A 9
3517 COMMON/COECON/ CKI( 8),CK2( SICX3( $),CK4( 8),CKS( 8),CK6( 8) e19A 10
3518 1,CKY( 6),CK8( 8)*CK9( 8),CKIO( b),CK1iE 8),CK12( 8),CK13( 8) 819A 11
3519 2,Ci(141 $),CKI5( 8),0916( S),CKI(( 819CX18( e),CK19( 8),CK2O( 8) 819A 12
3520 3,CK2I( 8),CK22( 8),CKK1( 8, 8),CKK2( 8, 8),X?4(S),XGf5),XSP(5, 9) 819A 13
3521 4,CKK3( 8, 8) 819A 14
3522 COMMON/EDGCOM/ PE(4-0, 1)iPTE(40, 1),SPE( 8,40, 1),DUES,819A 15
3523 IUE(40),RI4OE(40),VMUE(40),TE(40),UEOGEDUEOGE,02UEOGVMWE,CGE,C90 ENTR-MOO
3524 2,DSIP(40),IDSIP,TTVCpTVCC(40),HEA(40), SF(20)VCS(20)$CSPR(20), ENTR-MOD
3525 3CG(20),CGP(20) ,SREF9,GEP.,NENUINPRHONFHINFPINF ENTR-MOD
3526 COMMON/EPSCOM/ELCON, YfAP9CL NUflSCT,PRT, REDPDVS, RICVS9 PI 9PIM CL 9 819A 18
3527 1 EPSA(15),EPSiEL(15),OPI(15,2),DEPCTREFRETRVINTR(j5) ENTR-MOD
3528 COMNON/ERRCOMIFLE( 43),GLE(3Q)tSPLE(JO, 6),ELA(313)#FLEMGLEM 819A 20
3529 iSPLEM( 8),ELM(14),ELtIMIFLM,IGLMISPLH( 8),NELMPILMMDPL(43) 819A 21
3530 2,DGL(30)9CSPL(30, 8),FNLE(18)pGNLE(15),SPNLE(15t "),ENLfI53) 819A 22
3531 3,FNLEM#GNLENSPNLEN( 8)v ENLMN,IFNLPIGNLMISPNLM( 8) 819A 23
3532 4,NENL?1,INLHNDFNL(18),OGNLIISI,OSFNL(15, $),ORNLIIO) 919A 24
3533 COHMONIETACOM/ETAC1S),OETA(15),OSQ(14),D)CU(14),B1(14),B2(i4) B19A 2r,
3534 1,LAR(153),B9A1(43,'.8),8A2(30,15) 919A 26
3535 COM14ON/HISCOM/ClC2,C39C4, ALPMD,8BETA, ZM(4# 14) ZG (,14 , ZSP (4 t149 8819A 27
3536 1 ),XI(40)tMF(l5,5),HG(15,3),HSP(15,3, 8),MALPHqHUEvHHUEjHFW,0LX2 819A 28
3537 2,C3M(40),BETAM(40) 819A 29
3538 COMMON/INTCOH/ KR(20),IKINKCUT,NATIIMAT2IPATIJ,MAT2JyNETA1,IS,N919A 30
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3539 iS,IT,NTIME,a4SP,NSPt4I,NAI4,NLEQ,NNLEQ,NRNL, TTS,KAPPA,CBARCASE(iS) 819A 31
3540 208(8), MWENONKQ(10),ITEMNITEMKRI7,NBT,NBT2,IDENT,KR9(40) B19A 3?
3541 3sKAUXOJTIMEJSPECqMD(3) R19A 33
3542 COMHON/NONCOM/AM(153,153),OVNL(153) ,TCW, 819A 34
3543 iVLNKW,DLPH( 9),OLPK( O, 9,OCTHWOTKW( O8FLUXJBO 91 B19A 35
3544 COMMIN/PRPCOM/PR(15),T(15),RHO(15),SC(15),CDPC(19~,1QR(1S),ii(15) 819A 36
3545 i,CPBAR~15bVVMW(15),PHTK(l5, IB),ORMHO,DRHOK( 8),ZK( 8)tDZKH( 8), DB19A 37

35 462MU3K( 8),DMU4K( 8),DTK( 8),OPHIXH( 6),OPRK( 8),DSCK( 8),DCAPCK( 81819A 28
3547 3tDHTILi(( 5),DQRK(( S),DCPBI(( 8),DCPTK( 8)tOMUI2K( B~oDZKKi( 8t 8) 819A 39
3548 4,DPHIKK( 8, 8), DMU4H,OMU3HOHTILHVMU12,CTCTRCPTILHTIL 819A 40
3549 5,VMU3,DTH,!3CAPCH,DPRH,DSCHDQRHDCPB",DCPTHOMUI2N,VIIU(15), RHOP 819A 41
3550 6Ii5),PHIKP(i5),HPTPZKPl 8),VMU3PVMU4PHTILPCRHO(14),GMR(I5) 819A 42
3551 COMMON/VARCOM/F(4,15),GC3,15),SP(3,15, 9),ALPH 819A 43
3552 EQUIVALENCE(EPSOUT(2.),ELCON)
3553 GO TO (1c01,0i,02,1093,1004vl00S),ILK
3554 1001 CONTINUE
3555 1 FORMAT (8E10.3
3556 2 FORIIAT(/30H MIXING LENGTH CONSTANT 1IPE1I.I.
3557 1 /30H SUBLAYER C0tSTANT, YA+ VIPEiI.E.
3558 2 /30H CLAUSER NUMEER+ =IPE11.4
3559 3 /30H TURBULENT SCHMIDT NUMBERIlPElle4
3560 4 /3CH TURB3ULENT PRANDTL N4UMBER1lPE1194
3561 5 /30H TRANSITION ?40M.THICK.RE =IPEII*4//)
3562 REAO(KIN,1) ELCON,,YAPCLNUM,SCT,PRTRETR
3563 WRITE(KOUT,2)ELCON, YAPCLNUM,SCT,PRT,RETR
3564 i(Q(10=1
3565 KR(7)=KR(?)-2
3566 IF(RETR.GTc0*) I(Q(iOIZ-i
3567 IF(RETR.LT*-1.999) KQ(1fl)=-10*014RETR ENTR-M~O
3568 CONE=NETA-KAPPA ENTR-MOD
3569 RNOSE=FLOAT(KAPPA) ENTR-MOD
3570 DO 13 I=l,NETA ENTR-HOO
3571. IF(I.LT*KAPPA&OR*YAP.GE.O.) GO TO 12 ENT!R-MOD
3572 VINTR(I)=1.-(FLOAT(I)-RNOSE)/CONE EN TR- MOD
3573 GO TO 13 ENTR-MOD
3574 12 VINTR(I)1i. ENTR-MOO
3575 13 CONTINUE ENTR-MOD
3576 YAP=ABS (YAP) ENTR-MOD
3517 RETURN
3578 1002 CONTINJE
3579 C** CALCULATES EPS2/NUE AND ITS DERIVITIVES AS DVS AND AM(1, ...)
3580u NUL=O
3581 COMMENT .9 C3=-DEL/VMUE , RNOVSz-OEL/VMUE*RHOV*-REDORHOV/(RHOE9UE)
3582 RED=-C3 *RHOE(IS) *UE(IS)
3553 RC=REO4%'LNU4
3584 Pizo.
3585 EPS1=O.
3586 OEPCzO.
358? RHOVS=CI#Ffi,1)+HF(195)
3588 IF(RC)75,4,4 ENTR-MOO
3589 4 RR=RHOE(IS)/RHO(l) ENTR-MOO
3590 RRPrRR/RHO(I)*RHOP(l)
3591. YDI=0.
3592 010O.
3593 SOY-De
3594 YOIQ=D.
3595 OVS~0.
3596 J)O 66 I1,1NETA
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359? RRPDz-RRP
3596 RI=RR
3599 YOS=YDI
3600 QS=QI
3601 YDQO.-YDIO
.3602 IF(I-NETA) 5915,15
3603 5 RR=RHOE(IS)/RND(!1l1
3604. RRP=RR/RHO(I,1)*RH4O#(!G1
3605 RRF02F (3,1)/?RI-F (39141)/RR
3606 RRPD=RRPDRRP
3607 YD)I=DETA(I)'#2o'(RR.RI.OETA (Z)/G.*RRPD)
3608 SOY=SDY+YOI
3609 DUN1*YDI/6o*RRFO
3610 OUM2sF(2,NETA)-(F(2,I).F(2d4+1))0*a5
3611 DVS*DVSOYDI*(OU42-DUtl1/2d)
3612 YOXQ=YDIOYOI
3613 YDQD=YODC.YDIQ
361'. OIwETA(I)/2.' (OUNZ-DU WI)
3615 QSm0S+O!
3616 YOS=yDS*yOI
3617 15 ORMOIa-QS'RI/RHO(I)-F(3,I) #12.*YD0O/RHCE(IS)
3618 LR=aMATlJI B 19A
3619 DUHlAM(LRP124)9 ORHOI* RtC 819A
3620 AN(1,!.3)*AN(1,I+3)-0.S'RC'YDSC?'DUM'4F(2,!)
3621 IF(!-1) 2020,25t
3622 20 A(1ip3)zAP(1,3)-RC/RI*VDQD/12*
3623 GO TO 30
3624 25 CALL L!*O(-1,1,NETA-2+1,-RC/R"#YDOD/12.I

* 3625 30 AM(1,1)XAr4(1,1)-OUM*C7#p(2,Ij'F(2,13/ALPH
3626 MPJ=N4ATIJ.+II
3627 00 60 K=NUL, NSPNi
3628 IF(K .9940035
3629 35 LRKZ#IATIJ.MAT2J.I
3630 OUM=AM(LR, i(*124)* DRHO!' RC 819A
3631 4.0 IF(I-NETA) 50,55,50
3632 50 AN(19MPJ)zAM(1,MPJ)+0UW
3633 GO TO 60
3634 55 CALL LIAD(i~v1t1pDUN)
3635 60 MPJ=KPJ*N4AT2J
3536 rF(KR(17)) 66,66,65
3637 65 WRITE (KOUTv61*D) RCARRSDYRRPtRRPORRFOYOIYDSOUW1,OUNZ,OVS
3638 1,YOIQYDODOPQISORHQANILPo4Ri(AN(LRKK.10?),0(w1,NSPN1),
3639 ZtAH(1pjJ, 1w1#NNLEQ)p EMLM1
3640 66 CONTINUE
3641 DYStAMAXI(0*9RC*DVS)
361.2 A94(1,NATIJ)uAP9(1,NATIJ)*SYOYRC
3643 RETURN
364.1 75 RCw-R( ENT*R.WO
364.5 OVSwo. EN TR-MOO
3646 DO so I'2#WEY£ fWT ft"O
36'.? CALL TAYLOR(DETA(I-1),P(2,I-1),FWZ,13,KpI EN~TR-WOO

3649 IFPwI+3 fMTR-MOO
3690 IFOPONETA+!-2 ET-0
3651 IFPPftXVPf+NETA MRN0
3652SZP~XP1.W1?~ ENTR-,00
3653 CALL Lr£D(-1tl1#FPPtXP(21) ENTR-NOO
3654 CA'LL LXAO(-1#1,.!FPPPEP(3)) ENTR-IqOO
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3655 CALL LIAD(-1,1,IFPPP-1,XP(4)) ET-O
3656 80 CONTINUE ENTR-MOO

367DVS=DVS*RCIF(2pNETA) EN iR- OD
3638 DO 85 I=1,NNLEQ ENTR- MOO
3659 85 AH(191)=-AM(1,I)*RC*2./F(2vNETA) ET-O
3660J AM(1,2)=AM(192)-RC ENTR-MOD
3661 A?4(IMATIJ)zAN (1,MAT1J).DVS/F(2,NETA) ENTR-N00
3662 CALL LIAD(-1,1,NETA-1,RC) ENTR-MOO
3663 DVSxAMAX1(RC'(F(1,NETA)-F(I,1))-DVS,0.) ENTR-MOO
3664 RETURN E NT R- OD
3665 1003 CONTIýUE
3666 Ce"'* CALCULATES MIXING LENGTH AND ITS DERIVITIVES
3667 100 PIH=PI
3668 PlzSQRT(ABS(REO/C26'(CAPC(1)'F(391)-ALPH*RHCVS'FA2,I))))/
3669 1 (CA;cgI)'YAP)
3670 IF(I-1) 305,305P101
3671 101 EPI~EXP(-(PI+PIM)/2.'OETA(I-1))
3672 PIW=I-PIN
3673 IF(PI0/PI-90001,) 102,l0eP103
36?'4 102 P I= AMA X1I(PIPI M)
3675 p10=1.0
3676 AF=1.0
3677 ERP=I.fPl
3678 ERPPIse-2. /(PI*P I)
3679 ERP2sl./PIM
3680 ERPP2=-2*(PIN'PIM)
3651 GO TO 104
3682 103 AF=SQRT(2./PID9OETA(I-1II
3683 ERP1xERP(AF/2 'FP1)
3654 ERPPI.z1.-AF'PI*ERPI
3685 ERP2=ERP(AF/2. 'PIN)
3686 ERPP2=i.-AF*PIM'ERP2
3687 104 SFxERPI-EPI*ERP2
3688 0CLLxEPI
3689 DUH1=DVTA(I-1J /2.'EPI'(AF'ERP2-CL)
3690 CLsCL#EPIAF*BF
3691 EL(I~zALPH*EL(UON*(ETA(II-CL)
3692 0UM2=AF/PID'(BF/2.,EftPP1I'..'AF'P2-EPI'ERPPV14.'AF'PIM3
3693 OU?43sAF/2.*AF
3694 DCLPImDUMI-OUM24DUM3*ERPP1
3695 DCLPMzOUM14DU~t-OUM3*ERPP2*[PI
3696 TFt!-2) 3059330P320
MY9 305 EL(1)z0-
3698 00 307 Jut#MNLýO
3699 307 AM(2*J)=O. eT-O
3700 CLUO.
3V01 OPIC1,2)= CAPCC1)

3702 0Pi(3#1)m F(3#1)*DVAPCI4I 3703 IF(NSPMI) 350#350,310
3704. 310 00 315 Kzl*NSPMI
3705 315 0P1(K*3wj1= Ft3,1) * OC*PCIWtK)
3?Ob GO TO 35(1
370? 320 00 32S JUI1,NNLEQ

3706 3?5 A"(2.J)*AP(2vJ)*OCLt
370q 330 DUmx-YR[F*0CLPN*EkC0N*AtP%
3710 A"IZ,1)WOAN(?.1). (EL4X)-OCLL'EL(!-1))/ALPH
3711 m-
3712 331 A~q(?,1)mAM(2,1).OPI(1v,1'OUP
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3713 AM (292) aAM(2#2)+Dpzzl (g .OUHqET-O3714 AM (2,3)*API(2,33,DPr Qp 2,oUI ENTR- MO3715 AM(2,L*3)aANc2,L.3),0PI(2
2,).OUM NRfO3716 J=HATlJ+2 FT-O

3717 DO 340 KzWULqHSPMi
37'8 AMI(2,J)UAHq(2,j),OP!(K,3,±b.VUM 

NR-3719 JL=J+L-1 NR-i3720 AM(2tJL)*ANC2,JL),0P!(W,+3,23.OUH 
NP-o3721 3UOf J*J+MAT2J Et-o

3722 345 IF(L-I, 350,400,400
3723 350 TREF= RED0C26 1(@CP()YPPIYPcp()

3725 OP!(292)a C1**OPt(3q2)-RnHOVS*ALPH
3726 DI11=CbCD#P(v)ROSF2I
372? 0PI(2q1)n-ALPH*GI*F(2ju,
3728 IFINSPMIi) 362s,362,355
3729 355 0O 360 KzINSPHI
3730 360 P(32)-/TE*CAG()CPIODHKX/2*ol I3731 362 Lw!I
3732 DUN*-TREF*DCLPIPELC0NOALPH
3733 IF(I-1) 4451,4.4,3653734 365 IF(I-MElA) 331,400,400g
3735 C**** CALCULATES [Pli ANO EPS2 -- COMPARES TO GET EPS -- CALCULATES EPS3736 C 

DER!VrTZVES3737 400 OUMIREL(fl/ALPHOEaII),ALPH*mEDCZE
3738 C26S=C2t6'Ci6
3739 EPS1UANqAXI(OUMi.7(3,±) ,EPS1)
3740 Ep~oscs
374.1 IF(EpS±-EPSZ) 4.55,4.uS#a#g374Z~ 4.01 EPS*EPS2*VINTft(X) 

ENTRf-Hoo3743 EN()ZL1/ZSVNRr 
ENTR-,voo3744. G0 4.2 41,N"NLE0 
ENTR-MOO

374.6 okIM1=2.QWEPsjRMO(XD
3716? GO to 415

405 EPSwEPS1*VXWTq (I) 
TRM

3?51EN 
TR- '00

374.9 EPSL(3)WIP
375? 00 41004(,10 CWU CUTWWL3751oi AN(3,4hm?.epIX(3L3)e*Dqg3,j§ 

NR-

3763 
tuIR1-ROO

STUw 4.15 0U9OUM±'OHI
177O*ftC3, Z caAN(3, 1)-5*iSOwCTf-$764 Of£whI,.3).ae,.)r4wc9E9R,~

3761 003 K 4.29 INNAWSP
3764. 11 O CuTO .3 urtw



ASVL-TR-69-114, Vol I (Stipp.)

3771 C**' MODIFIES ENL AND AM AFTER IOONE
3772 L-I-l
3773 SALPH=-ALPH/TTVC
377'. IF(I-2) 650,650,600
3775 1005 CONTINUE
3776 Cv*** MODIFIES ENL AND AM AFTER ICWLY
3777 LzI
3778 SALPH= ALPH/TTVC
3779 600 IFPPaL+NETA-2
3780 ISPP=L
3781 DUH=F(3#L)/SALPH
3762 ENL(1.3)xENL(1.3)-OUM4 (EPS-OEPCI
3783 AM(I.31,1):AM(I,3,1)-DUMWEPS/ALPH
378'. C28zC28+OUM*EPS
3785 00 605 JnIlt4NLEQ
3786 605 AM(I+3,J)2AM4(1+3,J).OUM#AMC3,J) ENTR-MOO
3787 CALL LIAD(-$#X.3,IFPPoEPS/SALPH)
3788 MPJ2"ATIJ4I
3789 PRF21.-l./PRT
30~c EGjzG(2,L)/(SAL-,H*PRT)
379, EG4=.PftF/SALPH*C13*F(21q3 ENTR-Moo

ý7ýEG3aEG1.@EPS ENTR-MOO
3793 EGbaEGI.,EG1 ENTR-M0O
379'4 EG=P/4P*I/C-./R)(PCBPL*
3795 ENL ('PJ)UENL (NPJ3-EGI* (EPS-CEPC) -EG2-EG3
379b C32zC32*[GI*EPS.EG2*EG3
V797 A"M(PJ,1)uAM(MPJ,1I)-Gl/ALPH'EPS-3.0/ALPN9EE3
3798 DO 610 JxlNNLEO
3799 610 AM(MPJJ)=A"(NPJ,J) .E64'AM(3,J) ENTR-POO
3800 AN("PjL*3)aAM(MPJL*3)-PRF9Cj3/3ALP*E~PS

3801 CALL LIAD(-1,P9PJNETA.L-2,-PRF'C0I/SALPH'EPS)
360? CALL LTAD(0,MPJISPPEPS/(SALPH'PftT))

380'. 615 DO 630 K=lNSPN1
3805 OUpqzSP(2pLtK)/ (SALP*S.T)
3806 MPJ=MPJ+HAT2J
3807 CKG(X)uCK6(X),DUMOEPS
3808 ENL(MPJ)uEt4L(1MPJ)-DUN@(EPS-OEPC)
1689 AWq(MPJ,i)uAM(M4PJ,1)-OUM/ALPIPOEPS
3010 DO 620 JuINNLEQ
ja11 620 AM(MPJJ)aAN4(MPJ@,JJ*f)UM*AM(3,jI XR-
381? 630 CALL LtAD(KNPJ,15PPPEPS/(SALPH'SCT))
3813 650 IF(KRt17)) 660,660,6$S
381'. 655 M4RITEtK0U1,6'.01 EPSOVI
3615 646 0 FORMA(1P ft1PIGE 11. 11
3816 660 RETURN
381? ENDC
3814 Cally
3819 SUd~i0TIW( 'RAWC~ttCO)
Wo ~ CONWO*/Co[COW SC,7CS,1,Is,13 /4.A~T 4

3823 3 *9C#*q $elf ,54,CC6,tC5BC59,Ct0,CS1,C6?,C43.CI6.Cg15T 7

3A26 COMMK0N/CorcoI C(1ci 8)sCtzI *),Cxsf s),Cx4.t *1).css 4),CX(6 o1 oily to
Is?? jCx't *)9CA01 61c.CE9 O)RCEIK4 S)OCW11t *),CEIZ 414K13I 0) #19T it
3424 z.cK1'.t *)vcxtst 0.KI&*,VItI,Cxl6( 0)OCKIlt 41#CKjtOI 0I 01T 12

138



APWL-TR-69-114, Vol I (Supp.)

3829 3,CK21( 319CK22( 014CN1J(f at *),CxK2C at s),xH(5),KG(5),xSp(5, 9) 819T 13
3830 4,CI(K3( of 8) 919T 14.
3831 COHmom/tosC0m/ PE(4g, 119PTE(40# 1),SPE( 6,409 1),OUES,319T 15

* 3832 IUE(40),RI40E(40) ,VNUE(41ITE(4OC),UEOGE,0UE0GE,02UE0~,VNMECGEC90 ENTR-HOB
3833 2t OSIP(40) !DStP 9TTVC 9TVCCIl40) #MCA (461 9SF(20) tCS %201 tCSPRI 29) ENYR-IfOO
3834. 3CG(201,CGP(20)#SREF$GEPf#EN ENTR-HW
3635 C0MNR/Ef~TACON/ETAfj5),DETA(I55,DSQ(14) ,OCU(14),31(14),S2(14) Slit is
3836 1,LAR(1535,SA1(43,18),SAt(30,15I 819T 19
383? C0HP9ONINZSC0MIClC2tC3,c4,*LPHDSETAZ8(4,14),zG(4,14),ZSP(4,14,t 69191 20
3838 1 ),x?(#0),HP(15,5),IHC(l5,3),tISP(15,3, 81pHALPHHUEHHUtJEFNOLX2 819T 21
3839 2pC31(4t05,SEA"(411 819? 22
3840 CONMON/INCOPI# Ka(2Eb~KINKCUT,"AT1?,MATtI,NA~tipIATZJteEAIISN819T 23
3841 1sITNT1TEPrSPNSPK41,mNIwL~aNNLEQ*f4RNL, XTSKAPPAtC8AftSCASE(15) DIST 24
364.2 2,8(6"WE MN(N0,KQ (101 tITEM* WE" pKR1? p9TM9TW#tZIEfT, Kft(44) 1191T 25
3843 3,XAUX0,JTIPIErJSPECqN(31 8ilty 2fI 3844 COMHONP/NONCO"/A"(53153p ,0ltNL (151) ,TCW, Sl9t 2?
3845 IVLNKWIOLPH( 9)#DLPK( go WI,01NN90TKW( 81,FLUXJS( 9) 3191 26
384.6 COrnIONfPRHC09T1N[4 SSPI0IP~( RGf( 90)qS(40),ROKAP(4.0 819T 29
384? IRNCSEtvKAPNOISc,1atsc(1401,NS0El~tg),Fr(10),IF( $09ItIP~ERA0NO, 819T? 30
3848 ?CONEtRADFL( 50) ,RAO~fk14S5RA0St40)tIRAO S1iT 31
3849 cONMON/PRPCON/Pit(191 tT 415)#RHO0( 1) 9SC (15) pCAPC (191 QR(st15, (19) 819T 32
3850 1,CPS*R(f1v)VWW(15)qPH!K(15, 01,DAMON900HMW 819ME $),OZKN( $1, 0819? 33
3851 2NU3K( 8),OPJ4K( $)#OTK( 0)90PH1KN( $190PRK( I),OSCK I~gDCAPCX( 0)919T 34
3852 3tOHT!LK( S),DQRK( 6),OCPIK( 81,0CPYK4 $1tD3U12K( b)90ZKK( 8, 65 319T 35
3653 4900PNIK( So 6), DNIA#H,ONU3N,('N??LMVNU1ZCTCTRCPTXLt!tL *19Y 36
3854. 5,VMLcJ,OTH,DCAPCN,OPRMOSC"f,D@RNDcPSN,*OCPTN,0WU12WVNJIIS), SlOOP DSlT 3?

F3855 6415),PHXKP(I1v),P,TP,ZKPI 6),VNOJ3PVNU4PMTRLPCRHO(141,6NR(I51 819T 36
3656 COMNOM/YEPCOfl/SPO4U~ 4 *,0CO(4S0)OW9N1(19) #SLOPE( 15),RfuOhI15 819T 3S
389? 1, SOUMI(46) PSDUH2 04 01 ,0uW (#40),1EZCOW(405PFuca" m$),FWINtTg 1) 319T 40
Joss 2pX!IN!T( L),OUOS( 1681 819T 41
3859 cCGsl0N/VARCON/F(4j,155,C(3,15),SPf3,15, 919ALION 819T 42
38S0 GO TO (I081,t8IZISS3i1814), 190
3861 1001 LOWz1
3862 IF(UR461I 20,20,35
3863 20 LIPm NSO(15
3864. 00 2S 13=29LIN4
3165 SIOUNIU(S) zSt13) 5015()
3866 25 SCIM21XS) a I.-aOKAP(IS)IS (IS)
386? SOUWI(1)SU.
3466 s0LM2I1)08.
3469 CALL SLOPC(LtM. SOUMI, SOUNI, COm OMR
3(70 00 39 IlwZ.L!R4
3871 OUWSI. - SOWIZISI
3012 30 TYCC(IS) * QT4OEtS#UWSU1S)ORI3& *UZI/OW
3673 11(IS)*f%.*.0UMfuR~
3674, YVCCfI) * SQRtTt4.*'0(R(1)

3676 TLOIe

3677 EVr~ooZsC 5390,46ts
lots 3S haLN
is"1 4t L IMeO ZSC*1
3460 00 4S t1wt.wLOWL

3402 CALL StOQPOU=Of1Uo StN)t mCapfNI. OCR("), Otat3))

.3068 00 #AS~w~~
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388? 4.5 TVCC(TS) v SQRT(1.-0Eft(!S)4'CER(!S)1/ROKAP(IS)
3888 50 00 55 IsslNs EWTR-NOO
3seq 55 TV~CCt 3..rVCc (Sh 02..C31i S)* VMuE(IS)
3890 RF TURN
3891 1002 CONTINUE
3892 CALC.E0 IMMICOIATELY AFTER ICOEPF

30,35 CO 120 JolvRKMLEG
38%6 120 A#4(4#J)uin. ENTR-1Pl00
les? GO To 130
3691 125 INDS!-1
3899 StXa-6.
3900 GO TO 140
39q31 130 IND21
390? SIX-61
3983 cz~aORNOH
390'. 00 135 Ksl,NSPIH1
3905 135 CX111K~mORMOKMX
3906 IF(I-fl 165,165,14.0
3907 itsa DUPtzDETA(-11/2~. #RNOM(SP/011O4IN0)
3908 IF(KQ(9I.LT.*) DUKm-DUH
3909 RHSrftMS+0DWff( to tNOPfIW0)/RW0O(IND) *OETAiI- n /SIx1
1910 0IJNS-OUINKOI(XP40I
3911 LPS=MAT1J*1N041
3912 IFINSPMI) 155,159t145
3913 14.5 LP!ULPS
391'. 00 150 Ka1,"SPN1
3915 LPIaLP!.H1T24
3916 150 ANl4(.LPI)xApr(4,LPI),0UN@CK11tx) EMTYl-MOO
391? 155 0UK=OUN'C2T
3916 APN(4,LPS)=tL1('.LPS) + DUiN ENTRf- .OO
3919 OUR-URlO~*C?*F(ZIN.Iw
39420 AN(4.1N0+31 a AII(4,100.) # DUN ENTR-POO
3921 AN(4.i1z ANf4,11-OUN/ALPM9'V(ZqIND EQIM
39?? IFAZNO-I) 1309610,1160
3923 160 TTVCrn1AMA (I Q. R?4SOLPN *TVCC (IS) ,CooDal)
392'. 165 RETURN

3iS 1003 CONTINUE
3926 CALLED) INMfECXATILY AFTER IMONE
!927 !NOvI-1
3q26 oupqi.-Tvcc IIs) TTvC
3121 GO TO Z65
3930 LOCI& CONTINUE
3931 IN(cat
391? DO'lmN~VV:ClXS)/TTir
I ý33 235 OuzMauffJlZocts
313%. OUW3-*OtN14t CI?
3q35 W31vDl.,1ONO¶

3136 t- Pm144iN'AI$

iI q#2 t Ak" *NCW# J) SAPIROJI WM*&NAfP'.IA [%TV-l
31 A : 74%$PRI) 2z¶.zspzz 15

jiq~ PA*
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3945 OV00300UN1VCec6(,c

3946 mMA2
31048 DMOD=0M3ALPN
394.9 00 220 Ja1,M4HLEJ
3950 220 AM(1,#J) AN(P9Ji) + 0W93*AP(4#tj) tRPO
3151 225 PETURN
3951 F~No
3913 C821A 33 33954, SLUROUtINE iQU!L (Ic, Z1,Pots $24 Vol
3955 INTEGER FANOSF*Wog 820A IN'
3956 EOUIJIWLECOE(TUI M9,),f),voucMj 820A W*
3957 0INEmSIoW CIAE 71,tlef6il 925A 00?
39 99 Mon w 1 ~ a ~ P( 2 e 1 ~ g 4 6  E I TR- 00 @O

3959OlfrE"StOw VLAN( ?aI'll x(1611APKI ?1v,IKQgao),ooJiaL( ?1,1) 629A 03"3160 EQUIVALENCE(Aw( ?419OQjftnt ?*),6A"K,VLANI 920A 0Oi63961 COMMON fSL0CON~f7A"OA( ?1).F#N0S( ?1)tN ,FR( ?l,lS),N(3),LfF~lg)8281 1139*2 1,LEFS(10),PtEASELEPwgIg),L2,L3 fM!R-MOO3963 C09INOSON/gjcw SUNP,CORNA,EASEICORW~tw0OT,yPZtl???,DTERP,KIP,IXg2g* 133964 COMMONIMDCON/P340 119PTE(46, 11,SPE 6,43, 11,OUES,B21A Pa.3965 
fWC C0ETR-WNO39b6 2POSIP0(foll osipt YTVC, TVCC (410),MIA (4 11 , SFfZ6),CS(F3),Cvxczo)v INTI-aw396? IV (26) Icc (20) E EIWUwHORrpI~ NR-01m3918 COMMON OIE@PCONf WO ?1,2) 90C( 7192),RD0 71,2) RE( ?1,21 Rf( ?1,21,920A I731169 1 TU( 7192)oFFE ?1),PF*,IVC( ?1,tlh*Zi)ICAg,~y1, is0 1We7 2 K*1.RqgSEg )L*I 1,PqTTrKflg, 71,vwg 71, 820A 193971 3 VNUE ?1,18),ITFP,%R,wcx,uCCV,uu",idTH ?11,TE ?1) ,Tvu ?0,96( 71) 020* 20397? 4 10(13, Y),1EPOVRE,S1GMA,8ASMF`L IZ0* 213473 CO"NNW /EQ(TCWE/5IPNIPEL,EwL,vLxgCPpYxw3,JgftRPAA,3y3,J

10 1 7PT 321A 223974 
9 26A 233971 2 ISP, KKJrSVASVIPSVC, SVC, SUC,YFF,CIW gP,RV,IFCJC, Uf tCv 1JC, 06 826A 24

3976 3 P z* 2
W79 6 BeCtic) K"K(lo)vyt 11),I3else (111 t.l&,(l 4) 920A 203960 CO"0f~onFLPCoW/!Xx(ZTUIC21 TRMGqf2, Ty;[(2) *T,)JCf(21 JHAT(5 6 6 2, 2) 20A 293901 

1121AZ)Lv~~),p~,ym~zspqxyz 3 36 S3942 COMMFX.t.:IQI t1 0)OWtL S01)DJNL11S3, G),M*LLr2 121* 313963 1,W~i.LJ% 6)vQVVJEU( 9)vT0WAu. 320* 3239)64 Coot"ON ImtIMT0/EE*(2gf) ,KIMuI$OUT aN*T1I, WAy2I,MAlJ,NAy.J,MET&, 11, 3204 33Ise$ 1lSWSoITTqWT1N f 021A 3%396* 2C&St(MS~ggqei M11t,NoW010Mt t, IM, NZwTVu.l,wgIy,01S NO?, rofr $?@gA is3907 3Et4IKxZ.JgIJpCWE
3 ,UIaTR-MOO

3906 C0UQ~fs~*.%~; 02VRE1A JM **3969 1VLNKW*OLPw~ 91,6OatR to 9) oDTWu,0T1Vu% I)IVLXJSC 9 1126A 30S"I ~~Cam~ /9*vc~w/Pft IS),T1(15),Rox"04S) SC(IS) *Civety. IS 5I) 9 pv 3) 02,7 3m$192, 1 vCPf*ft (tt ovsw 191 PNIR (15, *.oeO~o G 0,ZEE 41).O2EN( 0) 0020* 40SITU ?RUSK( I1,04^44 41,0TU( 0).OVWZKWI *),0"itt aI)DSCw( 0I,OC*PFCX( 0)S023 %1I9,%) 3*004TILR(t 3)900*Xt o1,0CP~t Gl.C91w4 *),OW.Z1?E #)M"2( so 0) R23* %f31% #AO0"IEE1 to sit ORU 4 N, tizwSN yz41LNVwuIZC,ctO,ya:PTzL.MOTL 02M W331, So 30K3*CgD~~~c. ~ OPRO%1K ~ (151 , ONOP all& "431" a 611s).PWiEEils) "PIPTPZEPI ( 323 45
it"6 Cc NOWINA1caz0/7ugmo i),Twt%1, 3),NU(40, 1191out 6,40, 11 at*& 4731" IoX"W(40v 11.FLUXJI 3.%#* "attIMuI~.gw~ILI 320 'he00tou 10JVA~EI tu(So,1) 6A~ 04A

%622 7 PU*(94 fwP up1.%t17W @Ic-c P~fS mfe.4,17*1 ATM Mt Vol#& 040
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4.003 IT =F11#7) B20A 049
4004 3 FORMAT( /87H SPECIES PAR*FRES. 0-LOG-PP LOG-PIP L002DA 050
4005 iG-j(P FLAG ERROR CP /(±X2A4,4Ei3.5,I5,2Ei3*51) 820A 051
4006 4 FORMAT(/10X60H CP-FROZEN CP-EOUIL DLNt4/OLNT OLNMfDLNP G820A 052
4.00? iAMHtA /iOX5E±2,5) 820A 053

* '008 7 FORMAT (131F8.29,11E1O.3/g1X1E10* 3)
* 4009 8 F(JRMAT(ICXIOHENTHALPY =E14e7,PUH CAL/GM ENTROPY =E12.5,13H CAL/B20A 055

4.010 1GM-DEG X11OX 9HDENSIYY =E13.E, 8H LB/CUFT) 820A 056
4011 6 FORMAT(/) 820A 057
4012 9 FORMAT(5X 5HVEL =EIO.3,16H FT/SEC MACH =E10.3, 9H AREA zElO.3820A 0 V,8
4013 i,1i2H SOFT/LB/SEC) B20A 059
4014 10 FORMAT(1OX17HFRACTION LIQUIC =F8.5) 820A 060
4015 42 FORt4AT(OF±0.4) 820A 061
4016 DTU=50 0.
4017 OTD=9TU
4 '018 LEFUP-al B20A 063
4019 TTMIN=100. ENTR-MOD

* 4020 TTMAX=100000.o E NTR- MOD
4021 I0Q=0 ENT R -MOO

4022 MELT=1 ENTR-MOO
4.023 FLIQ=O. ENTR-MOD

* 4024 HMELT=0. ENTR-MOD
4.025 ITS=0 B20A 065
4026 IG=O

* 4027 rNv=o
4028 St'EASE=PIEASE
4029 TION=1000. ENTR-MOD
4030 IF(II.NE.NETAANOoKRf5)sEO.0) TION=2000. ENTR-MOO
4031 ISP=1S+1 e2DA 066
4032 DO 302 1=i*6
4033 302 KR(!)KO(!) 020A 068
4034 HODE=KRC1) 820A 069

435IF (KR (5) .NE. 3) P=PRR ENTR-MOO
4036 KKJ0g ENTR-MOD
4 037; KR(8)0o
4038 KR(6)=KR(6)-i 820A 071
4039 IF(KKR(i81-6) 30219302193022
4040 3021 KR(?)=KKR(18)'5-9
4041 N7=51ý-KKR (R18) *5
4042 GO TO 3023
4043 3022 XR(7)=0
404'. N7=KKR(18)*10-50
4.045 3023 IF(KR(5)-±) 310,304,306
4046 Cf**'*ISENTROPIC EXPANSION 820A 074
4.0'7 304 SIP=SIP-OSIP(ISS) 820A 075
408 IEW=2 820UA 076

4.049 II=NETA B20A 077
4050 GO TO 324 820A 078
'4051 C#*'"STAGNATIQN POINT ANO INITIALIZATION B20A 09
4052 306 IF(KR(5)*EG.3) GO TO 307 ENTR-MODt 405~3 KR(B)=o
4.054. ITFF=O
4.055 PIEASE=Oot 4056 KQ(6)=o 820A 081
4.057 HIP=Zfj.8 820A 082
"4058 MITS=1 B20A 083

4059 I=NEYA820A 084
4.060 VMW(NETA)=VHWE ENT R-MOD
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4061 T=30000 82 OA 085
4062 WM=2O. 820A 086
4063 AA-=P';m 820A 087
4064 00 30S I1,1IS
~4065 309 ALPDI=TQ01,i, B20A 389
4066 KR(6)=-l 020A 090
4067 IF(ITCH-l) 350,308,350
4060. 308 IF(KKR(2)-2) 3119350P311
4069 310 IF(KR(6)) 312,330,330 - '092
4070 311 LEFUP =-1
4071 IF (KKR(12)-lJ 384,350,384
4072 C#***SHOCK ENTROPY CALCULATION ENTR-NOD
4073 307 SAI=Z EWTR-MOD
4074 KKJ~-1- ENTR-MOD
4075 SVA=(j*3l460RMOINF*UINF*COS(SAl))#42/90108. ENTR-MOD
4076 SVB=SVAIP2*/1*9869 ENTR-MOO
40?? SVC=(UINF*C0S(SA1)"*2/9010.*+HINF ENTR-MOD
4078 SVDzPINFeSVB/(1.3146*RHOINF) E~T R- MOO
4079 IF(SA1.GT*0.O001)GO TO 324 ENTR-MOD
4080 P=PTE~tv1) EN TR- HOD
41281 T=TC)4 EN TR- MOD
4082 GO TO 324 ENTR-MOD
4083 C*****BOUNDARY LAYER 820A 093
4084 312 00 3120 K=NSPIS ENTR-MOD
4085 3120 ALP(K)=0. ENTR-MOO

*4086 LEFUP=-MITS+II-2
4087 HIP=Z/1.8 820A 096
4088 ALP(NSP)=1.0 820A 097
4089 IF(NSPMI) 31419314.1,313
4090 313 00 314' K1i,NSPMI
4091 ALP(K)=SP(v1,IK)/WTM(K 820A 09v
4092 314 ALP(NSP)=ALP(NSP)-SP(1,II, K) 820A 100
4093 3141 ALP(NSP)=ALP(NSP)IWTMINSP)
4094 DO 319 I=1,IS ENTR-MOO
4095 IF(KAT(I).EQ.99) GO TO 319 ENTR-MOD
4096 ARPH=D. 820A 103
4097 ARPHM=0. E20A 104
4098 DO 315 K=1,NSP 820A 105
4099 DUH'CI J11, K) *ALP (K) 820A 106
4100 ARPHMzAMAX1(ARPHMABSOUM)) 820A 107
4101 315 ARPH=ARPH+OUM 820A 108
4102 IF(II.EQi.ANO.LEFW(I).,EQ.1.AND.LEF(I~.LE.0) LEF(I)xl ENTR-MOO
4103 IF(ARPH-o000i*ARPHM) 3169316,319
4104 316 IF(II*EQ*i.ANO.LEF(I)ofQ.1li LEF(I)zQ
4105 LEF(I)=-IABSCLEF(l))
4106 LEFS(I)=-IABS(LEFS(l))
4107 319 CONTINUE 820A~ Ili
4108 320 IF(ITFF) 326p350,350 020A 112
41~09 C*'4 *'ACCEPT RESIDENT VALUES AS FIRST GUESSES 820A 113
4110 324 IF(T-TION) 328,398,398
4111 326 ITFF~rTFF+l 820A 115
4112 IF(II-1) 323,3230322
4113 322 IG1I
4114 GO TO 350
4115 323 IF (ITFF) 327,3290329
4116 32? IF(KR2-1) 328,329,328
4117 329 GO TO 350
4118 328 IF(KAT(IS)*EQ.99) LEFU*S):-IABS(LEF(IS)) ENTR-MOD

143



AFVL-TR-6V-J12 , V0 1. I (SUPP.)

4.119 IPELEFUP) 393,364,393
4.120 C****WALL SOLUTION B20A 118
4121 330 IEW~1 B20A 119
4.122 ITFF=-j 020A 120
4.123 II~1 820A 122
4.124 CHFLUX=W(3)
4125 PIEA5E=PIEASE*0.'989*(i.0-EASE?
4.126 KR(7)=MAX0(KR(7),KKR(16)*5-4)
4.12? IF(TT(1:/±.a.GT.TF(N+±) i(R48)=1
4.128 IF(tIODE-i) 333,331,333 B20A 123
4.129 331 TT14IN=TT(i)/i.8-50O.
4010 TTMAX=TTUl)/1.8450D*
4.131 KR(8J=o
4.132 333 IF(KR(8).EQ.1) CHFLUX=-1.
4.133 DO 332 K=1,IS
4.134 IF(LEFAIC)) 33293331,332
4.135 *1331 IF (H(2)'TK(KL2)*CHFLUX'TiKiK,L3) .LT.0.) LEF(K)=l
4.136 332 AL T(t2 FMN .pW())+QKL)*MN (Do9W(M) 4TQ (K, 1)
4137 1 AMIN1(O.,W(l))

4139 WSS=-AMNIN(0.,W(1) )-AMINI(C,tW(2))-AMIN±(a.,W(3))
4.140 0O 335 L=NSP,IS 820A 129

'.145 35GAMF(L)=G. 820A 134
4.146 IF(NSPMI) 3361,3361,3351
4.147.35 00 336 K=2,NSP

4.148 GAMHCNSP)=GAMHCNSP)-0QJRNL(2,K)IWTMNCNP)'1.8 B20A 136~
41gGAMF(NSP)=GAMF (NSP)-OQJRNL.(1,K)/UTM(NSP) 820A 137

4.150 ALP(NSF)=ALP(NSP).WALLJfK-1)/WTM(NSP) 820A 138
4151 ALP(K-1) =ALP(i(-1)-WALLJ(i(-1)/WTMii(-i) 820A 139
4.152 SAMHCK-i)=OQJRNL(2,K)/WTMCK-1)1.l8 820A 140
4.153 GAMF(K(-1)='fQjRNL(lvK)fWTN(X-1) 820A 141
'.154 DO 336 KK=2,NSP 820A 142
4.155 336 GAMK(KK-1,NSP)=GAMK(KK-l,NSP)-GAMK(KK-1,K-1) 820A 143
4156 3361 00 3362 K1,vIS
4.157 00 3362 J=ISP,N
'.158 3362 VLAH'tJ,K)=WS*WTM(J)'GAMF(K)
4.159 DUMH1NSPMI 820A 144
4.160 00 340 (1,PNSP 820A 145
4.161 GAMH(K)=-GAHH(K)
4162 SUMG=0. 820A £46
'.163 IF(NSPMI) 339203392,0391
416'. 3391 DO 339 KK=INSP
4165s IF(Ki(-K) 337,339,337 820A 146
4166 337 SUMGzSUMG+GAMK(KKiK) B20A 149
4167 339 CONTINUE 820A 15
4.168 SUMG=SUMG/DUMI 820A 151
4.169 ALP(K)*-ALP(K)+SUMG/WTMU()
'.170 3392 0O 338 KK=I,NSP
4.171 338 GAMK (KK,K =-(GA!4K(KKK)-SUPIG)/WTM(K) 4WYN(Ktk)
4.172 0O 340 KK:1,NSP 820A 157
4.173 00 3401 J=ISP,N
4.174. 3401 VLAM(JK)=VLAN (JK).GAMK(KK,Kl*VNU(JKK)
4.175 340 GAMX(KKK)zGAMK(KK,X)+WTM(KXK)GAHF(K)*WS
4.176 C**#**RECALL STORED VALUES OF BOUNDARY LAYER SOLUTION AND 820A 159

144
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4177 C RE-INITIALIZED OMITTED SPECIES 920A 160
4178 350 1I1=I-IG
4179 PIN=1.E-4*P
4180 PINLoALOG (PIN)
4181 LI McNGKR 18)
4182 00 354 I=1,LIM
4183 IF(IFC(I-1) 342,342,341 820A 165
'4184 341 IFCfI)mIFCMI-3 42A 66

4185 GO TO 345 820A ±67
4186 342 IF(IFC(I)+1) 343,345,345 820A 168
4187 343 IFC(I1) aIFC (1) +3 820A `69
4088 345 IF (IFC(I)) 346,349,346 820A 4170
4189 346 VN(I)=FR(IpII)4P
4190 IFC(11=1 B20A 172
4191 Y(IIOa. 020A 173
4192 IF(V(I) 347,347,354 820A 175
4193 347 IFC(IVz-1 820A 176
419'4 IF (-IS) 348,348,354 820A 177
4195 348 Y(J)=PINL 820A 178
4196 60 TO'3530
4197 349 IF(FRqIVI)~357p357t352 820A 180
4198 357 IF(VN(M~ 351,351,358
4199 358 IF(II-1) 353,351,353
4200 351 VN(I)=PIN 020A 183A4201 GO TO 353 820A 181.
4202 352 VN(I)=FR(III)'P
4203 353 Y(I)zfALOG(VN(I)41*E-35)
4204 3530 IF(iI-IJ 354,3531,35%
4205 3531 IF(IS-I) 354,3532,3532
4206 3532 Y(I)=YW(I
4201 IF(FR(I,1)-1.E-30) 354,3533,354
4208 3533 VN(I):EXP(Y(I))
4209 354 CONTINUE 80 8
4210 T=TTLII). 820A 188

4211 IF(T.GT.TION*OR.KAT(IS)oNE.99) GO TO 356 EN TR-MOD
4212 LEF(rs)=-IABS(LEF(IS)) ENTR-MOD
4213 356 WHxVMW(II)
4214 11=11 4IG
4215 IF(LEFUP) 384,364,,393
4216 C**#**REEVALUATE ABSENT ATCH ARRAV 820A 193
4217 364 JTzMOO(ITEM,2)+l
4218 00 382 KI1,IS ET-O
4219 LEFW(K)=O ET-O

4220 LEFS(K)=LEF(K)
4221 LEF(K)=IS!GN(LEFT9KtJT),LEF(O))
4222 IF(LEF(K)-2) 369,365,382 820A 198
4223 365 IF(IU-1)369v35t,j367 EN tR-MOO
4224 367 IF(KKR(3)) 369,319,382
4225 369 LEF(KzaNII40LEF(K)qo) 820A 200
4226 IF (KKR(91-2) 370, 302,381
4227 370 OUfmIUI. 0 320A 202

* 41226 OUH42mI. 820A 203
4229 IFINSP"1) 372103721,310l1
4230 3701 00 372 JolNSPMI
4231 OUN41*OUWI-SPM(J, ISS qIT T) 820A 205

* 4232 372 OUM2sOUM24$PW(JI$SSITTIICIJ(Kj) 1120A 206
4233 3721 IFIABS(OUNI)-1.E-7) 376,3714,3714
#4234 374 DUH2uf)UM2.OIJN1$CIJ(K,NSPI 820A 206
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4235 376 IF(OUP¶2J 382,382,380 2A 0
4236 380 LEF(K)=i 

2A

4237 GO TO 382
4238 381 IF (W(2) 'TK(K,L214,W(3) TKIKL3) .LT. a.0) LEFW(K):1
4239 382 CONTINUE 820A 212
4240 GO TO 393 820A 213
4241 C*****INITIALIZE SP(,,) AND VN() ON FIRST STAGNATION SOLUTION 820A 21'4
4.242 384 ITFF=-NETA 820A 215
4243 NCV--0 920A 216
4244. TT(1)=3000*
4245 VNW1L1=20.
4246 KR2=KKR(2)
4247 IF(KR2*LT.0) KR2s1
4248 IF(KR2*EQ.l) GO TO 387
4249 385 DO 386 K=1%,NSP
4250 Dý 366 1=19NETA 820A 220
4251 SP(1oI9K)zALP(K)*WTMl(K) 820A 221
4252 SP(29ItK)20a 620A 222
4253 386 SP (391,,K) =0. 020A 223
4Z54 W(i)zo.
4255 W(2)=O.
4256 W(3)=0.
4257 00 3868 I=1,IS ENTR-MOO
4258 IF(KAT(I)*EQ.99) GO TO 386? ENTR-MOO
4259 LEF(I)20 820A 226
4260 IF(TK(Iti)) 3868,3868,3861 820A 227
4261 3867 LEF(I)=3 820A 228
4.262 3868 CONTINUE B20A 229
4.263 387 DO 388 I=1,IS 820A 230
4264 IF(ALP(I)) 393,388,388 820A 231
4265 388 CONTINUE 820A 232
4266 00 3881 J=1,N
'.267 SO(J)20. ENTR-MOO
'4 2685 H(J)=D. ENTR-MOO
4269 DO 3881 I=1,NETA ENTR-MOD
'.270 3881 FR(JI)zD.
4271 DO 392 It1,IS 920A 233
'4272 VN(I)=APIAX1(VN (II/P'.1,ALP(I)'AA) 82CA 234
412T3 IF(IFC(I)) 390,391,390 820A 235
4274 390 IFC(I1=1 1120A 2*
4275 Y(I)=0. 820A 2 V

.4276 GO TO 392 020A 236
4.277 391 Yt!)wALDGfVN(I)l 8208 239
4?78 392 CONTINUE 820A 240
42?9 CsoD*ELETE MOLECULES BASED ON~ AESENT ATOM ARtRAY 820A 241
4.280 393 LA140=I
4281 00 3971 K=19IS
4282 !F(LEF(RK)) 394,393093934k
'.283 3934 IF(P!EASE-.910 393103931#3133
0428'. 3930 IFIPIEASE>-eS1) 394,394,3933
442&5 3933 IF (LEFS19)) 393203940131
4M8 3931 IF(II-META) 397,39ý2,397 820A 24A
'.287 3932 IF(LEF(K)-]) 394,3970394 320A 245
'.288 394 00 396 JuIPM 3708 Z#44

14289 !F(IA8S(IFC(J))-j) 309.369,396 320A Z447
4290 369 IFf0OD(LANI(J)/LA"Of2)) 395,3"9.39
'2q1 395 VNIJ)M,.*

422IFC(J)=IFC(J)-3 vZoa 250
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4.293 396 CONTINUE 820A 251
4.294. Jm-IRMK 920A 253
4.295 IFtIFCtJ)-l) 3M1,09610397 820A 2%4
'.29b 3961 IFC(J)*IFC(JP.6 820A 25S
'.297 39? L AMDxL AND+LAMO
1.298 LEF(KlwIAS1tLEFK))
4.299 3971 LEFSIX~mIASl(LEFSMKI
'.300 Cf""*DELETE CONDENSED SPECIES FROM eOUNOARY LAVER
4.301 XFUR4BJ) 39800398,096
4.302 3960 DO 3984 J41,N
4.303 XF(IA8S(1FC(Jf)-1) 3984,3981,396'.
1,304. 3961 IFC WJa FC (J)- 3
4.305 VN(J0uO.
'.306 398'. CONTINUE
'.307 398 XF(KRM7-1) 21,21,1902 820A 758
'.390 Cf***EVALUATE PROPERTIES 820A 259
'.309 170 CPFaCPF/AA
'.310 IF(KRM*)EOe3) GO TO 19 ENTR-NOD
4.31l HGz0. EN YR-MOO
'.312 NLx0. ENTR-HOO
4.313 WTLaO. ENTR-1100
'.31'. SIPMOS ENTR-1400
'.315 DO 1703 JuiN ENTR- MOO
4.31b SIPa3IP*VN(J)@fS3(J)-logS69*Y(.J)) INTR-"'OO
4.317 IF(IFC(J)) 1703,1704,1705 VNTR-M~OD
'.316 1704# HG*MG4VMtJ)U-N(J) ENTR-MOD
'.319 GO TO 1103 [NIP-00OO
'.320 1005 NLzML*VN(Jl9H(J) ENTR- WOO
4.321 WTLsWTL*VN(.fl'WTPI(J) ENTR-IIOO
4.322 1703 CONTINUE INYR-MOD
4#323 SIPUSIPIAA ENTYR-HOD
4.32'. M1Pu(HG*ML~fAA ENTOY-1100
'.325 IF(KR(G)) 1,701,1932,1002
4.326 1102 RV=RVS+ (I-RVSy) /EASE ENTR-*W0
'.327 IF(KRC(8kGTeQ) W(3)iW(3)-VW(WI1fAA

43212 HI4P= fMG~HL-WTLfAAWG) IWS) 1AA
43130 6O To 1132

4.332 lGauWVG40IIO-KKRIMM)
4.333 CALL BZItlAUS6SC1~UA 263
4.3341 AL~wAf2,1)/A(,1, 320. t"5
'.335 CSPula MA(tell *AA) 82OA M6
14336 120(t,2-(,IAL31 ZA 26?
4433? IV(WOO(-31 1¶19311931p~ ItIA Z15
'.336 1931 CSPaCSPiTY 020A Z61
4.339 1131 CALL PROPS *to& f71
4.36. WROAA/P
4.34.1 CANm1.-A.Lf

$434s it IF(KR(7)1195,195,194. Si0A r?V

#6 3416194 WRITIE g900,44) CPF*CSP*ILP.KTMIAM
4.31b? ITSM-1 MA6 2?'.
.34.0 C*000O'WJTPUT PACKAGE @21A 277
.34.9 19 lmnuIIp 8719 276

'.353 1952 RIBMTEI&OUTo Z)T,P,WM 3?S 27
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4351 ~WRITE (KOJT,1901)W 92A 8
35 191FORMAT(SX40NRELATIVE "ASSES OF COMPONENTS :P2 AND 3IE29 824 260

4.353 RHIuP/T'M/131 920A 281
4.354 WRITEKUTS) 820A 283t~f
4.355 HIFIFLI 20420A0528
435620 WRIPE8O00 10 020 28
4.357 20 O 20TS 251,23,0 820A 286

4.360 N0~ mXFKR(5)) 20,8,5820A 216

4.361 0 HIFRIKR(5).EQ.2)GO l*l9LIA 020 202ETI 9

4364 ZSSIPEKU,)HPS-P*R10

4369 20 FK(),Q2GO TO 200 EN TR-RO

'.372 206 MChs"IP EDITM-1400
'.3?3 T%'.MT EN TRf-MOO
4.37'. SPEFuSIP ENTI-WOO
4.37S 202 VELSQu(MHc-H1P1*2, 8201 291
'.376 VNACNsSORT(VErLSO/GA14MNW(1.1O9*T)I 821A 2"9
14377 VELsSORT(V[LSQ*4505'..) 6*01 300
'.376 UftTS!)zVEL 3168 3611
4.379 "EA(I SS)u 1.86m IP ENTt-"WO
'.360 IF (VEL) 2021,2021,262?

'.381 ý'q21 AREA-0.
'.382 GO TO 2623
'.393 2022 A0EA~ut./(VEL9RIR)
'.38'. Z623 WRITE(KOUT,9) VELVMACM,AREA
'.365 203 ifflool 2036,1263,1203
'6356 1203 IF(ITS) 2031,2036,Z036 9261 365
'.387 2031 00 2033 ImIW 120A 35L
'.308 2033 VN(I. aV14(I I/P 926A 387
'.389 WRITE KOU1,2S32)tFAMOAtI),F8N0StI),VNtZ)u,Inl~) 621A ý68
'.310 00 ?0M !Ini 610A 36"
'.391 2035 Vol I I aVN tII19P 3201 316
4.392 IVIWooot-11 293'..2037,26)'. 6268 311
#43si 2037 WRIIOI?3)iAHOAfJC),I FAMB(JCI 1204 31Z
143944 7036 VOC)9AT(2?m SURFACE spCitets is 78% 01 910 11
'31 Z032 FCRWtAT(/3(5I7I4SP1CI[S314WOLf ?I2511A.12S5t',1.&112 1%''

4.39? Go 10 263'. M&0 311
#4 3 9 2031 MRIT(fX0VT,3) FNAIJ&Cf)V4)Ot)7ItKZ,~~I,66 3j?
#6319 Mt)CI)I1,)80 1

414 03%. WRITf(S0UI,6) M&6 326
'.&61 WNa-K* (6)

#4# azI T ( T) I101 .Z I to 21 fffh ! 7
4f.b0 1021 "rpmsI47p 9271 M2

4945 C24*9PRPKC?'L IYCRITIVE LOOP of$& 3

44 16 1 I(IT) 1,9013,29 211it
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* 4409 110 CALL TI9ERII 
244410 Ill MODEaKR(1) 020A 327

4412 FLIOG.624 
2

4'413 ~ CALL MATEO 2A 2

* 441%5 21 liD~ 52A 3
4.422 2161 IFI00S)2 16 , 2 , 820A 33?b

441914. 210 
8204(OUO?

18420 2121 FORMAT So~IT C PEON QtEN ASAfiSAL 713
11#422 2111 !F(tTSw) TI2?21222,82A223
4.423 2223 If(NKKR(1, Mpa?6, p?2,l 00A334.424 2225 R!TV (KOUI 

20A !304243 20 0 TORT h/I2xgg 8rIOIG@?U @6CWEGW-------20A 340.

64.35 22 WR1TUKOUT,9g 1 g AL

* 4.43? -/$ ~ R ts(KO lT,3.1 tPoIT, ITS 0Z1*00N() tPSI TIMAL II/E()4.433 0?FRA(!,1P1 2 5

4434 3016 PORNAT2XIP1(lI.4.)-$

#444.8 1119 FORNAT(2X1gI51
44.4.1 200.-? 

It*& 351#4442 Kp (7)u a I@20 
3S2414163 ?226 XVsm-i

4.4 #4#4 mc~w~CV.I 
320* 333$4.4%5 MONSWC V

to.#6 k 6 !UACV-24) 116,1?62Z26 826A NO_4.44?7 2221 NITSatee
44.416 GoT 10 70
#4.4k 49 Z2122 K*47)03
14.456 100.-2
4.4.5i CO To t2
64$1. 22 ISP4%14*JL-1 

*ZIA 3164.4.5 ICT018

4.4Do t0ies6 101,1IIPO oil&354.456 125 S(DODIDX 
of#& ~4.hG o TO ties 
of$& 3no4.4%5 223? 00 22914.1.LO2SPO 
It6& no84.459 Z116 $11021.11 
3261 36t" 69 it** 16 00 Z104. 161.11,0 616* 36114.461 00 Zi6e .jW1,Ispa 
3266 136

w*463 IF4J-11 1294RIZ94..111 
6261 365

4.4%6 00 1263 JuldISPO 
2*3?
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4.46? APE(JI)uU.
.4G8 2203 APE(IvJ)1c0 820A 369

44'69 APE (to 1)alo 920A VCo
4.470 ?204. CONTINUE 020A 371
'4471 16.100
14.4.2 CALL RERAY(IW,*PE(XL,!L),0,3(IL),1,0,yc,16) 6820A 373
4.i.73 ICTuICT-1
'4.7'. XF(ICT-!OQI 22292209P2210

is,, Is 2209 1008-2
'4.76 2210 IF41GI 22t2,ZZZI.ZZZI
'447? 2212 IF(INVI 2216P12139222
.4.76 2213 IF(KRI6)) 222792230P2230

'.4.79 2230 LANOul
4.4.8 00 2229 Ka1,IS
4.'.51 Ju-IR(K)
101062 IFIZF6^(JJ.GT.1 GO TO 2229
'4443 00 2228 .JalvN
4.48'. IF4VW(J1.GT.1.E-30 AND*0 "O0(LAMI(J)JfLAff0,2).e.f0) GO TO 2229
1#4.65 2226 CONTINUE
4.466 LEFKimO-I46SILEF(g))
'443? LEFw(K12-IA8S(LEFN(E3)t '..68INVa- 1
44'90 41 TO 393
'4491 2229 LANE .. "*NOLAJIO
#04.9Z 222? INV~-1

'44.9' 00 2215 1.1,14
44.95 rF(IFC(I)) 2215,2214.,2215

'4496 2215 CONTINUE
4.499 Go to ill
14500 2216 IFIKR(6)) 2209,2229~222
46501 2217 IT3=999
t*582 GO TO ill
4.503 C*0090XF TRYING TO PUSH THROUGH TPIN OR !MAX *(INVENT AND OT 10 ZER~O 920A 374.
'.50#4 2221 IF(T-TNINI Z223,227,223
4505S Z223 TzTMIN
'.5.6 GO TO 1oll
4.50t 227 If IX(I)) 22492Z89220
4538220 IF (T-TMAX) 223,221,2224.

#AS09 2224. TRTMAW
4.510 GO To 1691
*Sit1 229 IF(If1I) 2230231.225 020A M7
4.51? Cs-**IF NEW COROCUS1O WAS NtG CegRECTIOW, DELTE.1 4FTff OEINVE*T 010A 3719
ob513 223 IFfl[R) Z?6,21?,226 920A 366

4.$' 26IVX1E~b.E)22S,112#211 1281 361
i4.51 z22 00 2252 1018IIPQ
4.16 A(IfIRSt11w.

'-51i1fro BSIts) a1.E-1

4526G TO My0 W&? 36'.
Mt C00'*'IF 5.t. [WMW AND COSR[CTIC4. Oil I OF CCIFLICTING S16NACtINVEOT 6M& 315

'1522 212 IIP041O-11 ZZ4.,21SI224. of@& 346
4523 '13 IFI1'1*SII 26,21R,216

424 -" ~~N .E. IF OfkfA ',.N T CT. .9 RfIIKVtRT NO CT IF ft AN* IML ARE SMA121A 3'.4
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* 4525 210 MVASS4X(M-0999224*2249221
4.526 C***'*If CONVERGEO EXCEPT FOR T OW N 00 S OPTIONS N- OR CONVERGENT 8201 3193

1#52? 225 IFP(OOE-11 2281*214,226392A 9
41526 2261 ?F(EL#10I.ENt.-1.E-4#I 222g22292261 620A 395
6529 C.**699OW S.C. OPTION RESULTIN IN COMPLICTING ERRORICORECTON Oft T '-US" 020A 396
4536 C'060"IF OTHER SALANCES RELATIVELY 40609 SET T ;'0 TNINPTN~x AS PER ERROR820A 39?
0531 C'***ANO 6O TO TMERN 4IF T ALREADY THERE - NWOWCOV[RGEj ELSE OT TC M4.0920A 398
4.532 214 IF(A3S4SI3-106f**EL*EWL1I 2241p2191219 MA 3"9
4*933 215 TTNIN.TTWl91*1.-§93.

4534 TyRAXUTTNIN.A000*
4039 IF48l) 216P2169217
4516 216 ZFITTH1IMP l0176,?82161 820A 4011
4.53? i61 ToaA11AXI(-OtTOTNIN
0#534 TTMAXmT
#4539 OTI~mDTO/Zo
4.540 GO TO 1091
454i 21? IF(T-TMAX) 21p71,170,0
4942 2171 TaA"N!I(TNqAXqT*OTU)
4.543 TTWII~aT
1#5486 OTDNOTU/2,
4.541 Go to 1391
4.546 2201 EIIPaU. 0201 407
#45 4. ? O1DEcO 620A 400
4.5#4 INfIN-1 824A 411.
4#541 1Lm2 321* 412
#4550 GO TO 220? MA0 413
4551 224 If (X 12) *e1S) 224 1224#9p2249
4.352 2240 53(2)86.
4953 A 42,2) a 1,EZ2
4.554. 60 TO 22117
4.555 Zak CALL CRECT"tO)
#4556 TNIWTYNIN
4557 TNA~sVTMAK
f.556 lF(KR(7-1) 21,21, 19 928A 4.11
%S559 11PlEAS~aSPEASE
0.60 RETURN

4iI1 [W11 ; ?P ;, I DIZ( Wi;O,

1*562 91 711)v3,E(0)11A ee

#4 5 # COINNON IECOIJ 7RI 1,21,RC(I v!2,D ?,) IA 79
66$59 1 TUI ?1.2),W 72)FRi VCIwuqi #It&I11
4.5" COM R1TI L),JR13,ISA( 1vF.A*M1 71),v,,E(3 32 ii)IML 1 11 9

4.571 Commae3 "IJ 711,TFR ,NCNNCt 102,Q01 1),YI *g 7I),YV )O11.1 71, 21121 I

4.573 COMOSIN lneCOISM HIP vtM a OWL149 CMIR*If ll**&&*ITS,IN, IL, 11, 01M It
4.74 140to WqLT* wM11, MA.N*TIN #Ks.?,*SUuN%*SLPL US a WSS#,1,9ISP2, 1SPO, OM 13

4.575 2 X1P.EEJSYA,3V3,Svc.s"SW.uac.FVCw .Ip.RUIFCJC,ATG. NII.,jc.Nc. 3211 116
4.576 3 #letITWE,?R6II1IP*est at1)(l(3b.AUG16.16,1161 , ft%?*-*K cp?? 711" WI 39 7).ALPII 71l~ 1*P4f pi,k1N fl.wistle,3 1 OIL& IT

%Sol s mInOEuSU111

151
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4583 10 WTGaq,

40,0,1 314586 is 1 "IV(W4)? 4,40,15. 32458? 28 25242 33gy Zlj
los 5 Z91tf34

I F C ( N 1 4.i s . 3 94S9 3 0 5 mjg 
364591 35 v K~iIS 
370#592 qvf(W1,Em.TQf((,L 3 )

NTLu-VWN j Mol 34S93 kg OU11*,?s 
445918 Supwo 44e4595 00 45 i*1945 
434596%U4)1 
4t#459? 45 SLA01(X).e. 
4534598 51 H"EtfulS. 

to105" FLIOae. 
474600 SHELTRIn. 
4.4601 WELTaI 
6 1#8662 T141MOTT14101 
is504603 TPIkxa~yyuAX

4604 TFPIA)1*91g.
*t6 o5 VA aIALOC,(T/31gg*) 

52460? V8*T-301e. 
544604VCm (T# 3008*),f z 55

41VIEwVC/ (VooVD, 5?4616 Rtu1.,..,.#7  5*4611 lot 
S?461Z DO 235 So1, 174613 jaz 
684616 If (IPC1X).1j i65, &,it$ 674615 45 XF 
6s~rj9g"~*7#M16 It IFfOOs If5ig~g ? i4611 95 I0 16s3 76,g,~ 1!

4fize § OUNIM1UTH 1 Vl(1) 7
IllS MTawC.XGOOMW#4621 

8

4k6Z16 60 TO 165 
8

46 19 Its
1151 S L A u a u tE , u ,v t I89

Go to 165 
94 6 3 2 f X I 1 c l . 1 3 , i i 
94633 j IM 12R(6) taliSi~

4635 Ifs If YTfz.e 1  011ggg~
4 6 3 7 V W I 7 i n g t o

#4630 60 TO3 go
#4431 * MIiLaTL *Vwqi,.vyg,1

1654 Ise IF '(5,iI',,
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4641 155 TMINwAqAx1(TI ty ,TpV (1) 100
1464#2 165 tfNXAEUAaXI(Tf I IItTFPIAX) 101.
4464.3 165 If (T-A0SSTU(!1)pl 1790v1?5,1? 102
4.644 ir0 jai 103

6618? So a( I uFI PA +Rc (10j) 'WA#VSeft4IJ) *RE (I IJ) VE) 106
1.6#68 IF 111ODE-2) 210,1800,40 1f?
468.9 189 IF WIC(Z)-1J tl19149,119 to$
1.690 105 IF fTUtI#V) 191#2110?18 10!
4#651 190 IF (T#TU(I,1)5 2119199#21911
11652 1"5 WNELTs-H(ID-NINEL?
1103 SNlfTs-.SIM)-SWELY l12
1651. MILT81 113
4655 IF (J-2) 21S,170,210 114
6656 230 TNfA~fANIN1I(TMAX#-TUIl1I) 115
0#651 GO to 210 116
10658 2#5 TNIkaANAxI (TINt,-TU4Ip Ill 11?
1.655 ZIG TC(IDs-1141/0 li
4668 VLWE(I~aTC(!).SBU!3/1.9&69 1141
1*661 if 41K-IS1 215,215,220 120
4#662 215 8LwK(IDwVLN(I) 121
4#663 INC(II&IFC(I1 122
1.664# SC(ISTCEIf 123
*166S Go To 235 121.

1.4 221 00 231 Ka1,IS 125
8.66? IF IISct0*01 230,225,225 126
F4664 22S VLN'uItsVl..fI1)-VHUfIt,3*SLNEKM 12?
44669 TCcIDuTC(Il-VWU(IqK199CWK 124
##670 230 CONTINUE Its5
4671 235 IwI+1 130
4.672 IF (WOKf-l 256P4*0,250 132
*4673 243 IF tTFNAI-T) Z165,250,251 133
4674 Z*5 '3TF"AX 13*
*675 IFI-SMg) 2%69242185
46?6 2 4, 8NO!Ttrf (OUT, 244)
4,67r STOP
1.670 2*5 FO~tLAT(I//30N& NO AVAILAOLE SURFACE SPfCIES. * STOP)
4671 2SS IF (ITS) 365,255,305 1.36
*4641 255 AAZPOW1 137
*641 365 SU~nWNW/P 1M
%642 $UK a L 06 1 SRNW) lei
4603 FFFutdTGIOIIRt top
1.646 vTc-uVTG/#$." 143
*605 MWTLIULSURN I1&#
4686 SWRCM1. 0
*eoi IFIKRI61) 3* 5 3 1,3 9 ,369
41600 365 00*70 1w1.11
4419 PvS 11) spon 11) 'SU 106
*690 ire UIUSS(5SLW'F
*691 375 If (WTLtVTG*-W$) 305,3050303 8
4,692 30* SUMc.WTL/fVTr&*V1) 19?
*653 VTL'UVTL tSW 143
4s6%1 36$ OET8*W I1C
4 6" [No is
#A696 CR215 02za lo1
*669 SUOjUIMI RATE* Izza @M

6690~5 VLAMC 71,1), M(65)n
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4699 EQUIVALENCE(API( 74),VLAM) 822A 006

4.709 DIMENSION CIJ( Ti, 1) ,TF(i) 822A 007
4701. DIMENSION CCD( 710 822A 008
4702 EQUIVALENCE(TLJ( 72),TF1,(VNU,CIJ) 822A 009

* 4703 COMMON /BLQCOM/FAMOA( ?11,FDMOB( 709,N ,FR( 71sI5)P1W(3)vLEF(I0)822A 10
4704 1 ,LEFS(I0),PIEASEtLEFW(I0)vL2qL3 ENiR-MOD
4705 COMMON/BUMCOM/ SUMPPCORNMA, EASE, ICORP4,WDOT? TFZ,1777, OTEMP, KIP,IX 822A 12

4706 COMMON /EQPCOM/ RB( 7t,2),RC( 7192,RD( 71,2),RE( 71,2),RF( 71,2)t822A 13

* 4707 1 TU( 71,2),FF( 71) ,FFAIFC( 71),VATA(10 PATS (10),PATC(10),1WAT(10), 822A 14

4708 2 KAT(t0)q1R(I0),ISKR(10),LAtMI( 71),P,TpTX(10, 7),VN( 71), 822A 15

4709 3 VNU( 7Iýi0),ITFFvKR2,HCH,NCV,WM,WTM( 7i),Y( 71),YW( 71),GG( 71) BZ2A 16

4710 4 J010±, 7),EPOVRK,SIGMASASMOL B22A 17
4711 COMMON /EQTCON/SI?,HILP,ELENLFLIOCPFIRE,IER,AA,ITSIl4,ILIT, B22A 18
4.712 1 MODE,HMELTSMELTTMAXTMINHELT*,SUMN$SUML,~SWSS,51igSP2,ISP0, 822A 19

4713 2 ISP, KKJSVA, SVBvS VC,9SVD, SUMC oFFF,C"F, EPPRV, IFCJC, WTG, WTL,9JC, HG, B22A 20
4714 3 CPG,TTMIN,TTMAX,L7,L8,IB(11),EB(10OhEBL(10),A(16,16),O(16), ENTR-MOD
4715 4~ IP( ?I)iALPjo)FNU(10)GAMNUO),GAMF (in), SLAM(10),DY ( 71) ,RVS, B22A 22

* 4716 5 CP( 71),H( 71),SB( 71),TC( 71)VVLNI(( 71),Et 71),PNUS(10), 822A 23
4717 6 BC(1O),BLNK(iO),BYCi0),IBC(i0),BE(10),JJ( 4) 8221. 24

4718 COMMON,UNCOM/MTFKF(ý,0),EAK(10),EXK(I0),PMU(10,10),RMU(1O,10), 822A 25

4719 1 DKPT( i0) PKP(ia), PiR( 10),9RAT(ID),RSIG(i0)pM.A (10),LL (10),PMR (10) , B22A 26

4720 2 PRNjU(i,1i0),EESE(1O) 822A 27

4721 COMMONNONCOM/AM(153,153),OVNL(153),TCW, 2A2
472? '.VLNKWDLPHI 9h*DLPK( 8, 9),DTHWDTKI4( 8),FLUXJB( 9) 8'c'2A 29
4723 COMMON/INTCOM/KK(R(20),p(IN,i(CUT
4724 EOUIVALENCE(B,X) 822A 021
4725 WSS=WS 28
4726 DO 5 I=IIS 29
4727 5 1BC (1) =IFC (1) 30
4728 IF(KR(6)) 40,2020
4729 20 IF (ITS) 2ý;,4O,40 36
4730 25 00 35 I=iIS 37

4731 IF (I8C(I)-J) 35,30,35 38

4732 30 1 BC(I) =-1 39
4733 35 CONTINUE 410
4734 40 RV=WS !-WTL/WTG 41
4735 IF(ITS.EQ.0) RVS =RY
4736 IF CKR(l)-I) 70,45,50 42
4737 45 IF (ITS) 9-0,60,70 4

4738 so WRITE (KOUT,55) FFF,WTLWTG,AA,RV,AL.P,PNUS,SLAM 44

4739 55 FORM4AT (32H FFFWTLIWTGAARV/ALP/PNUS/SLAM/1X5Ei2.5/CIXi0E12.5)) 45

4740 KR(7)=KR t7)-i 4E
4741 IF (KR(7)-i) 70,60,70 47
4;'ý4 2 60 WRITE 'I(OUT,65) tI,I=i,IS) 48
4743 65 FORMAT (50H1ITS TEMP PRE'S#MNT EQUIL ER MASBAL ER SCALE 7(13, 4S

4744 17H MASt3AL)/90X3(13q7M MASBAL) 50
47P~5 C INITIALIZE 5

4746 70 EL=D. 52

4747 CPG=0. 53
4748 EP=9 5',
474Q CPF=0. 5

4750 JC=0
475t JCS=0 57
4752 ISP=IS+I
6753 ISPQ=ISV2 5
4754 8(1)=O. 5

475842)=O. 60

4s7 56 Ali,1[=0. 61
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4757 A(I,2)20. 62
4758 A(291)=0. 

63

4759 A(292)=0. 
64

4760 C ----- INITIALIZE CONTRIBUTION OF MOST SIGNIFICANT SPECIES IN EACH H 65
4761 00 75 1=11IS 66
4762 EB(I) --. 

67

4763 75 E(I)-AAOALP(I) 
68

4764 ISP2=ISPQ 
69

4765 C - - - MAIN BASE SPECIES LOOP 
70

4766 00 325 IK=IIS 
71

4767 I=2-IR(IK) 
72

4768 IF (KAT(IK)-99) 85,80,85 
73

4769 80 PNUS(I-2)=0. 74
4770 C ZERO NATPIX 

75

4771 85 00 90 K=IISPQ 76
4772 90 A(KIp=O. 

77

4773 IF (ITS) 110p95,110 
78

4774 C NORMALIZE ON PRESSURE ON FIRST PASS 78

4775 • VN (1-2) =VN (1-2) /SUMN 
80

4776 ECD(I-2)=(1.-EASE) 'YCI-2)

4777 EBL (I-2)0, 81
4778 IF 9IC(I-2)) 1io,100,105 

81

4779 100 Y (I-2) =Y (I-2)-SUML 
83

4780 GO TO 110 
84

4781 105 VN(I-2)=VN(I-2)/SUNC 
85

4782 C INITIALIZE SOME MORE 
86

4783 110 BII)=:. 
87

4784 A(I,1)=C. 
88

4785 IP(I-2)=O. 
89

4756 C SET FLAG INDICATING SIGNIFICANCE OF SPECiES IN MASS 90
4787 C BALAMCE(S) AND INCREMENT COUNT ON SIGNIFICAN•T SPECIES 91
4788 IF (VN(I-2)-EBL(I-2)) 120p-120,115 92

4789 115 IP(I- )=-1 
93

4790 C TREAT BASE SPECIES CONTAINING BUT NOT REPRESENTING NON-PRESENT 94
4791 C ELEMENTS IN SAME MANNER AS NON-PRESENT CONDENSED SPECIES 95
4792 1V0 IF (IBC(I-2)+1) 325,125,125 96
4793 125 IF (IBC(I-2)) 180,215,130 

96

4794 130 A(II)=I. 
9 9

4795 VA=VN(I-2) 
99

4796 IF (IABS(IBC(I-2)-3)-l) 135,280,140 100

4797 135 A(2,I)=.. o 
101

4798 GO TO 280 
102

4799 140 IF (EBI-2)-ABS(VA)) 145,150,150 103
4800 145 EB(I-2):ABS(VA) 104
48P,1 IS(I-2)=I'2 tos

4802 150 EI'2)--E(I-2)-VA 106
4803 IF (KR(6)) 155,160,160 107
4804 155 IF (MODE-I) 280,170,280 108
4605 160 DO 165 9=191S 109
4806 165 A(K+2,I)=-WTM(I-2)•(PNUS(K)/WTG÷GAMF(K)) 110
4807 A(II)=A(II)+1. 111
4808 170 TMIN=AMAXI(TMINTF(I-2)) 112
4809 IF (T-TF(I-2)÷.001) 275,175,180, 113
4810 175 A(1,I)1. OE10O 114
4811 E(I-2)-VN I-2)*1.001E4lO 115
4812 MODE=O 116
4813 IRo IF (MODE-1) t85,190,185 117
4614 185 IF (KR(S)) 280,280,190 18
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4815 190 IF (TF(t-2ý..001.T) 325,195,19511
4816 195 IF (JC1 205,205,200 

1204817 200 IF (YII-2)-34J) 325,325,205 
let4.818 205 BJC=YI1-2)-ECO(I..2)

'4819 .JCS=JC 
1234.820 7 MA X= T F U2) 
124'4821 JC=I-2 
1254822 IFCJC=IBC(I-2) 
1264823 IF (KR(S)) 210,210,280 
1274824 210 A(IJCS+2)=0. 
1284825 

1(,)-. 294826 B(1)94JC'4827 GO TO 325 
1304828 C --- GAS PHASE 
1314829 215 VA=ý,N (1-2) 
1324830 CPG=CPG+VA*CP(I-2)

4831 A119I)=VA 34832 A(2vI)=VA13

1354834 IF (KAT(IK)-99) 220,275,22013
4835 220 IF (KR(6)) 275,250,225 1384836 225 DO 230 9=1,IS134837 230 A(K+2?,II(VLAM(I-.2,K)4GAMH(K),H(IZ2)),VA13
'4838 A(IpI)=A(xIt)+VA*Rv 

141'4839 DU2WMI2/TGWLWrv 
1424840 DO 24! X=JXS 
1434841 IF(E9L(K.sGTsA8S(AfX,

2,1))) GO TO 240 ENTR-HOD4842 IP(Z-2)=-± 
ENTR-MOD4843 IF (EB(K)-ABS(A(K+2,I),) 235,240,240 

1444844 235 EB(K()zABStAj(+2,I)I 
1454845 IB(X).I,-2 
14E4846 240 E(0=E(K)-.A(K+2,I) 
147

4848 GO TO 28014
4849 250) DUIW"12)ITI
4850 OUN2=TL/NTrtDUM1 

1514851 IF (KF(4)) 255,255,260 
1524852 255 DUI91=0* 
1534853 VA=(RV4.1.)*VA 
154.4854 GO TO 265 
1554855 260 DUM1=OW41*(1*-FFF/FF(I..

2 ?) 1564856 VA= (RV+FFF/FF (1-2)) 'VA 
1574857 265 00 270 K=±,Is 
1584858 270 Atlv+ 2 91=oUH±#SLAM4(K),oUM2*FNUS(K) 
1594859 A(IgI)=A(1,I),VA 
1604860 275 EB(I-2)=ABS(VA) 
161481IB(I-2)=I-2 
1624862 E(I-2)=E(I-2)-VA16

4863 280 IF (1400E-2) 320,300,285 
64864 285 IF (ISC(I-2)) 325,295,2904865 290 HOS=SB(I-2) 

1664a66 GO TO 305 
t6?11867 295 HOS=S8(1-2)-1.98

6 9*Y( 1.. 21..1ga6 9  1684868 GO TO 310 
W64869 300 HOS=H(I-2) 
tic4870 IF (18C(I-2)) 3251,310p30 
1714071 305 A(1,I)'sHOS 
I??4872 GO TO 315 
173
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4.873 310 A (1,I)=HoS*VN(I-z)17'
4874 315 A (1,2) wA(1,2)-HOS*VtgcI.2, 175
4875 320 CPFxCPF+CP(I-2)*VN(I.2) 175
14876 325 CONTINUE 177
487? 00 330 InlIS 178
4878 BE(IsE(1 179
4879 330 SY(I)*Y(I)19

4860 IERx0 30O4881 IRExO 3104882 EERmg. 324.883 C - - - HAIN NON-BASE SPECIES LOOP 33
4884 350 LI~wN4KR18 3
4885 IF (LIH-ISP) 730,355,355 37
4866 355 J*ISP 3
4.88? 00 725 !K=1SPLIM 38
4888 IF (1K-N) 365,369,360 30
4889 360 E(J)z I.E-tO 41
4890 IF (rFC(J) 410,725,.459 42
4891 365 IF (IFC(J).j) 725,3?0,37C1 43
4892 370 IF (ITS) 390,375t390 4
4893 375 VN(J)uVNIJ)/SUMN 45
4094 IF (IFCW)) 390,385,380 46
4895 380 VN(J)=VN(J)/SUIC 47
4896 GO TO 390 48
4897 385 y (J)Xy fJ) -SMLJ 49
4896 390 E(J)'YLNKCJ)-Y(J) 50
4899 DO 405 Iwl,IS 51
4903 IF (IaCM) 400t400,395 52
4901 395 FNU(I)xg. 53
4902 GO TO 405 54
4903 400 FNU(I)=VNU(Jit) 55
4904 E(J)=EtJ),FNU(I)*BY(l, 564905 405 CONTINUE 57
4906 IF(KR(6)) 409,4099,4oG5
4#907 406 IF(ITS) #408,407,408
4908 407 ECO1J)=(1.-EASE)*ffJ1
4909 406 E(J)xE(J)-ECO(j)
4910 409 EA1=Bbi8rEu)j
491l IF (ZFCJi) 410,590,445
4912 c CONDENSED SPECIES 60
4913 410 EAB=E(j) 61
4914 IF (KR(6j 425,415,41;y 614915 415 IF fY-TF1J)..ggj) 42C,425,425g 62
4916 420 EABing. 63
4917 IF (KR(S) 535,535q,5456
4916 '.25 IF f(EJ)-EERI 535,535.430 66
4919 4630 EERuE(J) 66
41921 IF (ITE) 4.35,435,440, 67
4921 4#35 ISPQ.I3PQ+,1s
41922 IERaIspa 70
04923 440 !'Ifuto 7
4#924# 15(1-1K ?I
4925 GO TO 450 7#96 149. ISPQRISPQ~j 73
#4917 T1WISpo t
#4926 450 NYRsO. 76
4929 IF (KR(6)) 4*60,4"5, 455 Y7
4930 4's5 TMINiN161X1 W (J) TRIMN 78
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493 'TR=WTM (JI/WTG 7
4.932 4.60 00 4.65 I=£,ISPQ so
4933 A(rgI!)xC. 81
4.934. '65 AIIEI)=o. 60
4.935 00 '.80 Kn1,IS 83
4.936 DUN I* VNU (JqK) 84
4.937 IF (IBC(K-1) 4.70,4709480 85
'.938 '.70 VA=DUMI*VN(J) 86
'.939 ALKI!,IE)3DUM41-WTRO(PNUS(K),GAI'F(KI#WTG) 87
4.940 BE M aBE( K)-VA 88
4.941 IF (ABS(VA-EBMI) 460,4609475 89
4.942 4.75 EB1h)A9S(YA) 90
4.943 IB(K)mII( 91
4.944' 480 CONTINUE 92
4.945 K=IE-ISP2 93
4.946 IF (I.(-N) 5059505,'485 94.
4.94. 4.85 JJ(K)=JLC 95
4.945 B(IE)=YIJCI 96
4.949 IF (JC-IS) 49594.95,'.i0 97
4.950 '.90 A(IEII)=TCfJC) 98
4.951 BCIEI3E(JCI 9
1,952 4.95 EAB=-B(IE) 100
4.953 IF iUFCJC) 715,715,500 101
495'. 500 EAB=ABS(EAR) 102
49SS GO TO 715 103
4.956 505 jJ(K)=J £04.
4.95? A IE, I) rc (j) £06
'.958 B(IE)zE(J) 107
4.959 IF (T..001-TFfJ1) 515,510,510 0
4.960 510 IF (KRIS) 530,530,54019

492 50 IF (KR(6)) 530,525,525 ill

494 IQE) =-VN(J) 9 1 .D DE+ 10 113
4.965 MODE=O 114.
4.966 530 IF (MOOE-2) 535,575,580 It5
4.96? 535 IF (MOOE-1) 715,540,715 116i
'.968 540 IF (T-tF(J)-.001) 54.5,54.5,56C 117
'.969 545 IF (JC1 555,55i,550 118
4.970 550 IF (E(J)-BJC) 7P25,725,555 119
'.971 555 BJC=ECJ) 120
'.972 JC=IK 121
4.973 IFCJCzIFCIJCI 122
4.974. TMAXzTF(J) 123
4975 IF (KRIS)) 565,565,560 12'.
4q76i 560 IF (MODE-?) 725,575,580 125
4.9?? 565 8(1)zoJC 126
41978 00 570 4=1,IS 127
4.979 570 AlIK.Z)&-FNU(K) 128
'4980 Af1,1)xTC(J) 129
'.981 GO TO 725 130
'.982 575 HOSUH(J) 131
#4983 GO TO 585 172
1698. Sao HOSABS9(J) M3
'.985 585 AI1,IE,'I'OS 13'.
'.986 All,?) zA(I,2)-VN(J)*HOS 135

437CPFzCPF.CP(J)*VN(J) 136
4.988 G0 TO 715 137

15
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499 C GAS PHASE SPE31ES 
13'.990 990 IP WX a 139

4.991 IF (vN(j)? 595,715,995 1390
4 ~ 992 595 lose 10#1
4993 CPGsCPGVtitj) Cp U) 1412
0#994. IF (KR(S)) 629,600,66; 1%.2
4995 600 FFJwFFF/FF(J) 143
4996 605 DUNIs1uWT14(J)/WTC*VN (J) 14.5
4.99? DUM2uDUMI/WTG*WTL 1 4.4.998 IF (KR(S)) 61096109625 147
4999 610 IF (KR(I.)) 615,615,620 14.6
5000 615 Dmizima 14.9
5001 FFJw1.O 150
5002 GO TO 625 1S1
5003 620 OUMN±=D~ql'11..PFJ) 151
5004 625 00 680 KI*IIS 152
500S Ix2-IR(KI) 153.
5006 VA-VNU (J#1-2s~g) 155WIsi
5o0r IF (KAY (Kt)-99) 630,964.5,630 156
5006 630 IF (KR(6)) 645964.0,63s 

1s?5009 635 VA2VA 9RvV*N(j)S(VLAN(JI..2),GAMN(I..
2 )..NJ)) 1585010 BE ( 1- 21BE (1-2)VA 

1595011 ABSVAzASS(VA) 
1605012 VAnVA.PNUS(I-2) 'OUM2 
1615013 GO TO 65016

5014 640 VI. VAOFFJ 
1635015 VARRV*VA+y8 
164.5016 BE (1-2) =BE 1-2) -VA 
£655017 A9SVAzABS(VA) 
1665018 VAr.VA+SLAM(I-2) DUN£*DUM2'pwUS(I-2) 
16?5019 GO TO 650 
1685020 6'45 BE (1-2) a BE (1-2) -VA 
1695021 AOSVA=ABS(VA) 
1705022 650 IF (A8SVA-EBLcI-21) 660,660,655 1715023 655 10=1 
1725024 IF (ABSVA-ES(I-2), 670,670,665 
1735025 660 IF (AIS(VA)-EBL(I-2)) 680,680,670 1745026 665 Ea(I-2)uAaSVA 
S5027 Ifl(I-2)=IK 

1765028 V70 00 675 K*3,1SP2 
1775029 675 A(IK)=A(I,K).yA*FNU(K..2) 
1,65030 B(X)aB(I)-VA*E(J) 
1795032 A(Iq1)aA(I,±)-VA*TC(J# 
Ise562A(2,I)=A(2,I),VN(J) 'FNU(I-tt 
II15033 680 CONTINUE18

5034. IF (IQ) Y15,713P665 
1625035 685 EPU[P-VNuJ 
1835036 IP(J.R- 
1841503? 8(2)88(2)-VNU')E(Jl 
1as5036 A(2v1)mA(2,£I.VN(J)*TC(J) 
165039 IF ("ODE-2) 710,6909695 
166$0'.0 690 HOSaI4(J)*V4(j) 
141!of.1 GO TO 700 
1905042 695 NOSuVN(J)*(Ssl(4)-£.seeg*Y(J)-..~90,9I 
191$04.3 700 00 705 I'391SP219

50404. 705 AIII)mMOS4FNUtI.2)*A(lm-l) 
193504.5 A(1#2)*AII,2)-NOS 
194.5046 £CItIIUA~i,£)-NOS*yC(J) 
195
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504.7 8(11=8 M-HOSOE~J M,
50les 710 CPFzCPF#VNIJ)feCpij 

196S109 715 IF CEL-EA91 720,725,725 1965050 720 EL-CAS 
95051 725 juj*1 100

5052 ?30 CONTINUE19
503ISP3*IS#3 

201505'. IF (NODE-2) 765,7~35,760 
3050s5 735 CPAmCpfoT 
3

505? SHMLTuI4NELT*VN(NfT) 3507ENSaaAAO xP+Ag1,Lv) 325o58 IF I(KJ*jj ?50,?e.,?Sg 
335059 74.0 OUNI-SVAI'AA*TOT 35060 ENS=AA4PSVC-0UM±+A~lp2) 
35 0 6 1 IP - ( ,2 ' a3 7

506? Ah1#2)=-AAOSyC..oUl, 
3?5963 CPA*(CPF*2.WOUHIT)*T 
305o61. DU142zSV9/AA*T 
1.05065 PUP-EP

5066 0~O
Sob? IF MS(E.5,71.5,750 

1.35068 71.5 EpU-.mpSVO-oLNI 
4315O6e £(2 91) A 2, 1),OUM2 15070 A(2o2)--DUNZ 
1.65071 756 IF (I(R(2,-"OOE) 765,755,765 1.75072 755 A (L1 --3AA*HIP 
1.875073 GO TO 765 4507'. 760 CPA=CPF 
5S5075 SNNLTzSWELT*VN(NELT) 
so5076 EHSxAAsSIP.A(1,,2)-j.,ao,.i,.p, 
5150?? A 11 2 a-AA*SIP 55078 765 em11mm*)EMS 
51.5079 A(1,1)aA(1,1),CP& 
5545080 IF (SNP(LT) 785,785,77, 
565081 770 IF (ENS) 765,785,??; 575082 775 ENSzEHS-SHNLT 
58

5084. IF (ENS) 7c,TesS,7a5 
69Sass 780 FLI~ml..Ef"SfSHpqL 
615086 NODE=O 
615087 A(1,1)31.E,1O 
63

SOBS T~HIRSg0O.
s0ga 745 EINLeAS (EP) /00 1 o asd91 DO 810 Im3,ISPZ 

67i1 )92 (-)s(-,6
5093 ES(-)mm9?)1g.
5091. ToJ~ASL(~25095 IF (IFC(I-2)-1) 795,795,7,qO75016 790 NFtflNFH14# 

73
5096 795 IF (KR(6)) *o5,ggi,ao,
5019 Go A0 ('Ilot a&I )Ga4(.21*TyOCpG
5100 

77-uI2.YLG,,j.2

S101 ENLmAMAxtlA9ER,EML, 
aSlats S(IUeSeIER
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5105 f10 CONTINUE 6
5106 If (!SPZ-TSPQ) SISP6801,060 63
5107 619 Ivatst

5169 C £00 CONOENSE0 NOOASE MPCIES TO ARtRAY 86
5110 00 841 IEGISPSPISP@ 6?
s111 joIE-!SP2 o

511? If 44-IO6J92fo)s
5114. 620 00 625 £31.15 91

5116 IT (.ISI *Z,821,00 t3

Sit? 60 TO $64.6
Sill $31 00 835 £31.13

9119 535 A(IE#K*2lu-VMJ(JK3 9
9120 $01. CONTINUE 9
5121 C ELIMINATE TERMS COORASPONOIkG TO MESENT S1ASE CONDENSED 98
5122 00 ass K21913 9i
5123 if (IPC(K)) 855,695,449 ill
512*. $4. 00 Is# IESISP39tspQ 101
5125 650 Ag(1(,(#2)uI. 162
9126 655 CONTINUE 103
412? $so S(2)mfp.6(2) Ill
5126 IP(Xft(6)) 5979,579,997
5129 5976 fNLaA8S(fP)/P*1S6.
5130 IPIW?) 5973,5973,5974.

9131 97*. CALL KINET
9132 5973 CONTINUE
5133 00 59)5 181013
5134. If(EO(I)) q94),SW6,S965
5135 5965 feSIIUANAXI(E3(IIIAIS(EIMJ
5136 IVITS) 57,1757
5137 59T??ES(uEI*1-AI

5139 96EImEI-IE!

514.0 5966 fa(ImAIstre(I))
514.1 IVICI)1 971,9971,5975
$14.2 57 MuNI(N,6((~(3I..-6
514.3 SITS CONTIMUC
W14.4 5979 CONTINUE
514.5 if fWOOf-I) 911,696,465 112
514.4 ass IF (ASSICKS/A(1,1)-.1861) s13,116,926 113
514. 4% IF IriVCC) 695,966,955 1 14
51%.0 ass IF IJC-Ipt) 9041"656909 its
514.9 905 NOOlmO it?
5151 illUNN 1
5151 tit.TNI 1
5152 96# IF (A4S3c(1)I-141-4.5 911,9110,914 116
5153 9l0 IF IEL-I.E-4.I 915,915,919 It1
5154. 915 IF (IIEI 935.935,926 122
5155 920 IN11390 1M2
5156, IL0I 124.
5157 IF f"001) WSI5.925930 Its
We, its INSISPQ-1 126

5159 ~IL*2.2
S161 Itsu. 2
slit 936 RE TR* 1ts
5162 I." INIV*0'1 1.31
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5163 T~-
5161. GO TO 930 132
5165 END 133-
5166
5jey Ca23* 823A 001
5166 SUBROUTINE CRECT(NOE) 923A 002
5169 INTEGER F*NO*,PF*OS M2A 004
5170 CON,,01ITWC')M/KKNIIg) ,XIW, CU1
S1i DIMENSION CIJI 71,13 ,Tf(j) 923A 61S
5172 EQUIVALENCEITU( 723 ,TFP)(VNUPC!J) 323A 006
5113 OIE~KSI0W X(16) 023A 00?
5174 D~IMENSION CNFV( I1 M23A 096
5175S COMMHON MaC.OM/fAMO*( ?i1,F*NO8I ?110N *FRI ?ll51)tW(3)PL1F(l0)S?3A 9
5176 1 PLIFSfISJPIEASEtLIFWIIOI ,L2vL3 ENTR q.OO
5177 COMMON /IQPC0II/ notS ?1,2)o*Ct ?1#219R04 ?1#2tJRt1 ?1,t)#RF ?1#2)#923A 11
5178 1 TU( 71,21,pff 711,PP*,ICt 91,TEST40,T~g,*il 23* A2
5179 2 4*40,I6OSRI)LII zPTITK(1g, 7?,vw( 710, 8323 13
5166 3 VNUE 71,101,ItPf,XRZNCNWCVWWWTR(I 711,14 ?1),Yw ?*10#66 71) 023A 116
5181 #1.7010,8 7),(OVftKtSIGN*,3*SPOL 623A IS
5142 COMMONS 6ET3IIuILELFIPt,~tATNIT 234 16
5183 1 6O,~LNLNIT~kNLUNS.LN,3,11PSO 23A 17
518'. 2 1 SP',KKJ, SVA,SVS,SVC,S VO, SUPC#FF PCF,C IF, OPR IFCJCv,WTGP NIL,9JC,"G, 823A is
510w 3 CPT!,TAL,8!(1,8(OdL£)*£61)S£, tTR-oOO
5186 to IP(Il A1,LPtlf) FMUfl1P GAffNd110,0ANfill)SLANCIIO) Y ?llt*VSP 9?3A 24'
S18? 5 CP4 Tl),NfIll 713,S(? TC1 ?1),VLW( ?1)9( ?1),Pw#US(tolv 823A 21
518g 6 K1lSNI),Y1)IC1~I1)JJ(4) 923A 22

5181EQUIVALENCE (OY AtOY)
5190 OININNSIOW 01*11,1)
5191 E0U!VALEW[CE0,11 823A 018
5192 CLXNNAN*X1(1.,M(PI4V(3160.2VNTG 31
5193 0MTL=C. 32
5194 OTU 33
5115 OmzP1[734
5194 DUMpP9I.[-4 35
Sig? BULP-ALOG (SUMIP) 36
silo CHF-1. 3?

51 5 XmD 38
52000 29 jazo!s 31
~21IF (IU(JI-IU(J-11 19,15,201 40

5202 10 J~uI8(J) 41
5283 InU(J) =I ofJ-1) 4 2
52814 1UIJ-1)&JA 4
5205 KaI 44
5Z26 GO TO 20 45

5 ? V 15 IOj)IJ811090
S2e$ z20 c ONT 1muE 4
5239 IF 1K) 25#2,5s 46
3211 25 I8I(S*1)umI5S 4

5711 0.163(11 s
5212 H11 ¶
5213 1b
5211' 1-
5215 I5
SiZe L I pmm Rn (4) 5

Sz1w 00 291 IN11.LIM 56
52186 IV;#& 5?
5719 If if'(-11) 39*39*45 So

SZZI 34 5LA8f(TII5.
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5221 IS1C(I)wtFC41i
5222 PHUSMI).3 60

* 5226 IF IIFCIII.11 3535#75 62
5224 3 DYI8axI,21 62522*6 6 IF (1?C4Ij*j) *75,4,41r 63.52 ##I IF (RUCEIP) 2tgSWZIU 64P92V? 45 IF (!PC(I)*j) ?50,50051 665224 so if £xvcgxu. ?9,99089 465129 55 VA83411-TC4IS19m 6?5230 00 65 Dm1.13 b9
9211 IF fetiSC(J 696,p6s,65
5232 60 VASVA*VvUIZjl I~ #f9.) 7&5233 65 CONTINUC ?25234 cyTIvoV ?2
923S G0 TO 95 ?35236 70 If (1K-IRE) 75,90?,7 75523? 75 Ovymo * 76S230 6O To 275 77
9239 of FrC(Ral 7
5241 

79X11 1?
5262 0 GO T0 2316?
52603 IF (L-1941 91065,,S#6
5266 10 DTR*X(L) 4

5*65 GO TO 23616

526? IF fIPg)I 111,1191,101 85468 MI If (If(-") 165,165,js'ls
S26*9 10s IF qVv(I)-0uwp 111,166,160s o
5294 Its If tKoEr 1"95195,115 

05251 1I5 IF toyVR Z102,75,1255
s2Sz 1?6 IF 2M52715,136 9
523 125 lW(UPV4)1-tey 35,?S27527 925255 GOTO6?

5256 135 Cpwa(sUWtpV/w(R)-1.),OuJ

92TGO TO 275~'"'
M159 105 M"mRftiý 90

526 fA vI 1 55 2 5 6 1)
52612 SO I w(UYw..9) 16s,2usz45262 160 IF 1OVI*CjWF-i j~j 275, p75, .-7g 1M
$216 165 COW*-. 999/0VI 1025265 6O to 275 163

5267 Go TO 215 
10uS24. 175 IF COrR'cP-1.3g3) 186v110,19114

$169 lot IF t~vR'CWUP.q§%3) 1,,z50?s 
Its

Sari go TO 27511
S272 196 c"Uu2.3131OTI 

sitS173 60 275S 
1175274 195 IF (Y I I)-ratl toll) *Rcw) RPS0190,2g6 
113

5276 Go To 275 
1t5$fly C "ON-PRI1(WT v1st 
Its5274 20%5 It fwUat) 21s,1,216.a 
It?
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52?9 2LO IF (T-Tf(1)+*0011 275,21S,219 l1e
S260 215 IF gY(I)#CW*DYI-g1l) 275#2209220 1.19
5201 228 OUfNla to1-y(M) /OT! 126
521? IF IOUM1-o061, 279475,225 121
$283 225 CNWVEDUN1 122
5264. 60 TO 279 1 23
5219 236 ONTLaVVT,~,#OVI*WTR41I 124
5266 IF 10111 23Sv9?5,2SV 125
526? 235 If MID)II 2,90#254448 126
SM, 241 IF IVWIIR.OYI*CW) 245#250,291 12?
S269 2105 cNqra-vwtI!14Y10109901I '
5296 250 IF 40161)P MtM#Z95*5 129
5291 255 CLIPOAMSCLMU/TNC?7) 130
592 IF MIASCHF0OrII-CLIPI 2?5,275,260 131
593 26#8 CIVUCLJP/A#SSDYII 132

529. G.0 TO 2731 133

S296 270 CROaPAVIS (OVI) 13S
529?7 7 CNqFf(1) jCNF'3
59 2160 OT IUAIKYu 0?

6299 tr (NA46II 2304629*205313

30 26S ftVLOAAX11 (.1,PV/2*1 139

5302 290 IF tiK(I7-1) 315,315,3e# L41
sisO ?"5 FORMAT (112(OEZ'4VN9IXWY6IZW0YTXSN'SC*LEXlH(AxIMIFC I)(xt, 0 1162
5304. 314,1A.51.,31) 143

530-5 366 MG2114
5306 WITE f4OUy#Z~s) (Fu9OA(J),VN(J),YqjhoDYA(J,LL1,CNVF(J),C(J),IFC(J 14.5

53c7 1)qIP(J),J'1,WQ) 14.0

530e WRITE tXoUY*311) (CO(1JIlsIS) 116?

5349 WRITE (KOUT9310) tx(I)rIs1,Ispo) Ike

3310 WRITE 14OUT,3o honzu)x 1#69
5311 US9 FORSIAT (1615) 150
5312 310 FeRNS? W012.4) 151

5343 315 CONYINUIE
51%IF glfft)) 321.$iR,3ZO 153

5315 320 N~mX(l)t*WF 154.

5319, tMUSS1) 155

IF fA6SS(1)-w5) 336,338,325 151

5316 329S CflFaIABX 15?
9311 1XICwx( 1) i56

5320 330 If fEl) 3416,3610,31 159
5321 335 TPI*TKAN 1608

5323 GO 1O 34.5 IGZ
S 1Ai4 340 Tis Toll N 163
5325 EI L64-d2,1

5316 3164 OTmt Nu(TW-)/M14"fi 115

537Y 353 16sORCW I

53?9 TATPI.6
S330 so To 3. 0

silt 355 3

53;') it01)3

53331T56 32
5339 14g 33
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533? OUN280. 34.
5336 101 35
5339 L IIf oR (9) of 36
53##9 00 4.95 IX214LI1 37
S31#1 0 1IuCN9F*VV 110 3*
5342? IF IDVI) 3"p95,9#395 $9
531.3 390 IF (IFC(III 4,9951#35,4.5 h.0
534.4 395 IF 1IFCfI)) 1.55,41Ov66,.0!
531.5 4.00 IF (IPEIJI 41.05,38t,1.15I 12
534.6 1.65 IF M~-I0 41#0,1954.10 As.3
53147 1.10 IF (NOC) 1.39of#31o,1.23#

S31#1 .1 118 N19 ) 46'
53490 6 Na(ISIN t1*oI) k.6

5351 If MV~IMI 430P4.30#1#25 ##.I
535 4.25 T AI ) ALOG(Wh II) 1.9
535 GO TO 1.35 so
5354. 313 Y(IjaT(I).oTi 51
5355 ION(1) a f 10 y t )) S
5356 1.35 VASnTtI)'M (1714941 S3
53S? UTCG.WTGOVA 51.
5358 OUWZaOUN2*VA#4FF(I) Ss
53S9 IF t!A-ISJ 4.9#,44.0#144S 56
5360 1.1.0 PNIOS M X11111I 57
5361 SL AN fI I aV1'(II/ FF (1) so
5362 GO TO 4.15 59

S36 %SO VLAtNuVN4UKl*VN(I F) 63
536? 6O TO 41S95

5368 MNt-PftSENT BASE CORUECTIOIIS A£40 TESTS 6S
1369 4.55 YIXDaTII)#OTI 66
5176 IF (7(X)) 495,4.616,1. 67
5371 1.63 IF (IFC(I)I).1 495,4.65,4.65 60
5377 p.55 IF (KR(611 4.75,4.70,#A7 69
5373 4.70 IF (T-TF(I)..001) 1.95,1759,175 7
5371. 1.75 YfX)-. 71
5375 IFCQIla.! 72
5.376 GO TO 4"9 73
5377 1.63 vM(IIVNm(IIOYX 71.
5376 IF IVN(Ifl 1.90,4949#0,.5 75
5379 4645 ofTL a VT L 9VfX) *VT Of(X 76 Y
5368 GO 70 4.95 y7
3361 1.90 VN(!)Et. 7I
530? IFC(X)w-1 ?
53M 195 1*1. of
531! FFFuWTGOWS? at
5305 00 Sol t-101% 42
53414 5O0 SL b"(1) zSL MfI ) FFF 03
Sit? RCTI*m *#A
Sia E3ND as-
52589 Cl1.A 074.0 001
5390 SUS11UTIM(f INP0UTOPIP)
531%1 IWIEMIR F1110AIT11100CMA0,l8uEi
SS5W9 IkT!C(R £MGOAR03,AT&*&vtS,*C Of$333
5393 KIIN'WCMI4t(0,IN, CUT
5239%. 0111ESIOtI CR31 719097fTF(1 $741
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5395 DIMENSION UMQi0,10) 04 0

536EQUIVALENCECTUC 72),TF)V(VNU,CIJ) 924A 007
539? DIMENSION C(ua,,KPHA(2),RA(2)s IM(10),JAT(8),ALPT(e),TAU(±0,±0) 824#A09
5390 DIMENSION IC( 10,LIM(10,10) 824.A 0109
5399 DIM4ENSION FFIN( l1),NFIA( 71),NFYB( 71) 04 l

540DIMENSION TFMETl 7±0,IGMET( 71) ,ZlGEPSl2)pSORCE(8) 024A 011
5401 COMMON /BLQCOM/FAMOA( 71)IFAMOB( 71),N ,FR( 71,15),W(3),LEF(1o)82a.A 13
5402 1 LLEFZý f10 ) PIE ASE9 LEFH f 10) ,L2, L3 ENTR-MOD
54o3 COMMON /EaPCON/ RD(c 71,2),RC( 71,2),RO( 71,2),RE( 71,2),RF( 71,2)tB24A 15
5404. 1 TU( 71,2),FF( 71) ,FFA,ZFC( 'i),ATA(10),ATD(Ii),ATC(10),WAT(10), 824.A 16
5405 2 KAT(i0),IRft0),IS,KR(IIO,LAMIt 71),PTTK(10, 7),VN( 70), 824A 17
5406 3 VNU( 71,L0),ITFF,1(R2,I4CH,NCV,WMvWTM( 71)vYl 71),YW( 71),GG( 71) B24A IS
5407 4 ,TQ(1O, 7)tEPOVRKiSIGMAvBASMOL 824A 19
5408 CO1MMON /EQTCOV1/SIP,HIPEL,ENLFLIQCPF,IREIERAA,'TSINIL,IT, BV, A 20
54V, 1 MODEHMELT,SMELTTMAXIfNIN,MELTSUMN,SUMLHSIWSS9elISP2,ISPO, B24A 21
5410 2 ISPI(KJ 9SVA, SVBvSbVC,SVD, SUMC, FFFCMF, EP, RV, IFCJC, WTG, WTL, JC, HG, B24A 22
5411 3 CPG, TTMINTT AX, L7, LS 8,(1 V, E8 ( 01vEBL() vA (16, 16),B±(6), ENTR-MOD
5412 4 TP( 71), OLP(10,FNU(10),GAP]- 10),GAMF(10),tSLAM(10) DY ( ?1)qRVS, B24A 24
5413 5 CP( '1),H( 71),SB( 71)gTC( 71)VVLNK( 7i),E( 71),PNUS(IO), 824A 25
5414 6 BC(10),BLNK(1O),BY(I0),IBC(10),8E(IO0),JJ( 4) 824A 26
5415 COMMON/ KINCOM/MT,FKF (10) 9FAK (i0)EXK (W )PMU (10, 10) 9RMU (10, 10) 9 824A 27
54+16 £ DKPT (10) PKP(10) PKR(10) RAT (10) RSIG(10) PMA UD),LL(0) , PMR( 19), 824A 28
5417 2 PRMUti0,iO),EESE(i0) B24A 29
5418 301 FORMAT (13,F7.0,7F10.4)
5419 302 i-ORHAT(6E9*6,2F6*U,I1)
5420 3020 FORMAT(1X6E12. 5,F10.4,F1±.4,12/1X6E±2.5,F1O.4,FII.4,12)
5421 3021 FORMAT 12A',El2.4,2A4,E12a4,2A4,E12.4,2A4,E12-.4) 024A 029
5422 303 FORMAT(iH /1H ) 824,A O3ti
5423 304 FORMATf13v3A4,Z9.3,7E8*3)
5424 305 FORMAT (54HDRELATIVE ELEMENTAL COMPOSITIONS, ATOMIC WTS/UNIT MASS B24A 032
5425 i/6X6HAT.NO.3X7HELEMENT4X9HATCMIC WT5X8I4EDGE GAS4XIOHPYRO*GAS 15X
5426 2 6HCHAR 15x1OHPYROGAS 25XGHCHAR 25XiOHPYROoGAS 35X6CHCIAR 3V

5427 3 f7XI3,3X3A4,F~I0*5,7FI3.7)1
5428 306 FORMAT(7(F3.0,13), A2,9A4)
5429 DATA CHAR,BLANK/4HCHAR,4H /

5431 KR(3)=2
5432 KR(2)=Ki(R(t2)+i
5433 IF(KR(2)*EQ.3,OR.KR(2).EQ.8) KR(3)=6
5434 IF(KR(2).EQ.7) GO TO 3751
5435 3062 MT=0
5436 FFA=0.419
5437 FITMOL=26,7
5438 FITGMW=24.3
5439 GGA = 0.454
5440 BA$H0L=32.0
5441 SIGMAu-3.467
5442 EPOVRKiO06.7
5443 NFF=O 824A 042
5444 VINT=P*I.E-6 824A 043
5445 YINT=ALOG(VINT) 824A 044
5446 RMMG=I. B24A 045
54s47 IF (KR;?)) 334,334,321 824A 046
5448 321 PEAD(KIN,301) IS,FFAR,0UB92,UB3,0U84,DUB5,0L86,0U87,DUB8

5449 F (DU!32.GT.0.) FITMOL=OUB2
5'#50 IF (DU83*GToo*) BASMOL=0U83
5451 IF (0U84,GT.0.) SIGMAzOrjU4
5452 IF (DU85.GT*0.) EPOVRX=OJ85
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5453 IF (0U86.GT.o0) GGA 2OU96
5454 IF (pU97.GT.bo) FITSHWwDUB7
5455 IF(FFAR) 3213M321293211 824A 048
5456 3213 FFA=O. 824A 049
5457 GO TO 3212 82AA 050

5458 3211 FFA=FFAR B24A 051
5459 3212 CONTINUE B24A 052
5460 JAT(6)=D 824A 053
5461 IX=3 B24A 054
5462 IF (IS-19) 3119,3110399 824A 055
5463 311 READ(KIN,304) (KAI(J), ATA(J), ATB(J), ATC(J), WAT(J)q (TK(JtI),
5464 1 I=17)tJsilIS)
5465 DO 327 K=-=7
5466 VA=O. 824A 059
5467 00 322 J=1,IS 824A 060
5468 IF(KAT(J)-99) 31119329,3111 824A 061
5469 3111 IF(TK(JK)) 324,322,325 824A 062
5410 324 VA=VA-TK(JK) B24A 063
5471 TK(JvK)=-TK(JK)/WAT(J) 824A 064
54T2 GO TO 322 B24A 065
5473 325 VA=VA+Tg(J,K)*WAT(J) B24A 066
5474 322 CONTINUE B24A 067
547? IV'(VA;) .26,327,326
5476 326 00 323 J=lIS
5477 323 TK(JK)=Tsi(JPK)/VA 024A 069
5478 32e' CONTINUE
5479 WRITE(KOUT,305) (KAT(J), ATA(J), ATB(.J)p AT(J)C , WAT(J)M (TK(JI),
5480 1 I11,7)tJ=IIS)
5481 WRITE (KOUT,308)
5482 3U8 FORNAT(//3X6IHTHERMOOYNAMIC PROPERTY CURVE-FIT DATA (SEE MANUAL FO
5483 IR FORMAT)//)
5484 ISP=IS 1 B24A a72
5485 IF(KR(3)) 399,399,334 B24A 073
51486 334 TFMAX=O. 824A 074
5487 AAA=O. B24A 075
5488 NCO 824A 076
5489 II=ISP 824A 077
5490 J=1 B24A 078

5491 342 READ(KIN,306)(ALPT(K)gJAT(K),Kzi,7),SORCEAtOAAMO8
5492 IF(ALPT(1)) 3421,399,3420
5493 3420 IF(JAT(I)) 344,3421,344
5494 3421 NFF=ABSIALPT(i))
5495 READ(KIN,3021)(NFIA(I),NFIB(I•,FFIN(I)tI=I FF) 824A 082
5495 GO TO 342 024A 083
5497 344 00 345 K1=,IS
5498 345 C(K)=O.
5499 00 349 I=1,7
5500 IF(JAT(I)) 346,349,346
5501 346 00 347 K=IIS
5502 !F (JAT(I)-KAT(K)) 347,348 ,347
5503 347 CONTINUE
5504 REAOfKIN,303)
5505 GO TO 342
5506 348 CK)=ALPT(I)
5507 349 CONTINUE
5508 WT=O.
5509 L=1
5510 LAMKK=O
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5511 O0 388 I=I,IS
5512 IF(C(I)) 387,388t387
5513 387 LAMKK=LAMKK+L
5514 WT-WT÷CfI) * WAT(I)
5515 388 L=L+L5516 IF(J-IS) 360,360,369
5517 360 JH=J-1 824A 099
5518 DO 3601 L=IIS 824A 101

5519 3601 CIJ(L, J)=C(L) 024A l0I
5520 LAMI(J) = LANKK
5521 IF (JW) 320,320,3135522 313 00 314 L=I,JM 824A 104
5523 IML=IN (L) 024A 105
5524 UGH=C(IMLI B24A 106
5525 UM(LJ)=O, B24A 107

5526 IF{UGH) 353,314,353 824A 109
552? 353 DO 393 I=I,L 824A 110
5528 393 UM(IJ)=UM(IJ)-UM(IL)#UGH 824A 110
5529 DO 394 I=IMLIS 824A 112
5530 394 C(I)=C(I)-,AU{IL)*UGH 824A 113
5531 314 UM(J.L)=O. 824A 113
5532 320 DO 316 I=I,IS B24A 114
5533 IF(ABS (C(I))-.0o1)316,316,317 824A 116
5534 316 TAU(ItJ)=O. 824A 116
5535 DO 396 1=1,JN B24A 118
5536 396 VNU(III)=-Um(i,J) 824A 120
5537 DO 391 2J,S1
5538 397 VNU{II,I)=O. 824A 121
5539 LANI(II)=LAMKK 024A 123
5540 GO TO 3705541 317 IN(J)=I 824A 124
5542 UM(J,J)=J. B24A 126
5543 DO 398 L=IJ 824A 126
55;44 398 UM(L,J)=UM(LJ)/C(I) 824A 1278
5545 DO 328 L=I,IS 824A 128
5546 328 TAU(LJ)=C(L)/C{I) 524A 129
5547 YC=YINT 824A 130
5548 KK=J B24A 132
5549 J=J+i B214,A 132

5550 IF(J-IS) 372,372,329 824A 133
5551 329 DO 330 L=2,IS B24A 1355552 JM=ISP-L 824A 135
5553 IMJ=IM(JM+E) 824A 136
5554 DO 330 K8,JM 524A 138
5555 UGH=TAU(IMJ,K) 824A 13
5556 DO 330 I=,IS 824A 139
5557 330 UM(1,K)=UM(I,K)-UGH*UM(IvJt4]) 824A 141
5558 DO 33. I=IIS 824A 14?
5559 337 IMI=I?(I) 824A 143
5560 IF(IMI-I) 336,333,336 824A 143
5561 336 DO 338 K=iIS 824A 144
5562 V=UM(KIMI) 024A 14+5
5563 UM(K, B?4I)=U N(KI) 524A 14E
5564 338 UM(K, ])=V B24A 14*?
5565 !M(1)=IM(IMI) 821A 149
5566 IM(IMI)=IMI 824A 150
5567 GO TO 337 B24A 150
55E8 333 CUNfINUE 824A 151

824A 1152
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5569 C-----ELEMENT -- BASE GAS CORRESPONDENCE 824A 153
5570 C INITIALIZE ROW AND COLUMN SUMS 824A 154
5571 IG=IS 824A 155
5572 00 401 I==y1 S 824A 156
5573 IR 401 BS 824A 156
3574 401 IC(I)=-l 824A 158
5575 C EVALUATE INITIAL SUMS 824A 159
5576 LAND=I
557? DO 402 I=z1IS
5578 00 403 J2tVIS
5579 LIM(IJ)-MOO(LAMI(J)/LAMON2)
5580 I0(J) = tC(J) + LIM(IJ)
5581 403 IR(I)= IR{I) + I.IM(ZJ)
5582 402 LAMD=LA9D+LAMD
5583 C CHECK FOR ZEROS 824A 167
5584 426 IZ=0 824A 168
5585 404 00 412 I-1pIS 824A 169
5586 IF(IC(I)-IZ) 408,405,408 824A 170
5587 405 00 406 J=1pIS 824A 171
5688 IF(LIM(JI)) 407,406,407 824A 172
5589 406 CONTINUE 824A 173
5590 407 IC(I)=-J B24A 174
5591 IR(J)=-I 824A 175
5592 DO 428 :=1,IS 824A 176
5593 LIMNJPI)=U 824A 17?
5594 IF(LIN(JK)) 425,427,425 824A 178
5595 4?5 IC(K)=IC(K)-i B244 179
5596 LIH(JtK)=O 824A 180
5597 427 IF(LIM(KI)) 422,I28,422 824A 181
5598 422 LIf(KI)=O B24A 182
5599 IR(K)=IR(K)-i B24A 183
5600 428 CONTINUE 824A 184
5601 CO TO 413 824A 185
5602 408 IF(IR(I)-IZ, 412,409,412 B24A 186
5603 409 O0 410 J=zIS 824A 187
5604 IF(LIN(IJ)) 4119410,411 824A 188
5605 411 IC(J)=-I B24A 189
5606 IR(I)=-J 824A 190
5607 LIM(I, J)= 824A 191
5608 GO TO 4101 824A 1S2
5609 410 CONTINUE B24A 193
5610 4101 0O 430 KIlIS 824A 194
5611 IF(LIN(KJ))4249429,424 824A 195
5612 424 IR(K)=IR(K)-i 824A 196
5613 LIM( KJ)=O 924A 197
5614 429 IF(LIN(ItK)) 423,430,423 824A 198
5615 423 LIM(IK)=U 824A 199
5616 IC (K):IC(K)I- 824A 200
5617 430 CONTINUE e24A 201
5618 GO TO 413 824A 202
5619 412 CONTINUE 824A 203
5620 IZ=IZ+l B24A 204
5621 GO TO 404 824A 205
5622 413 IG=IG-1 824A 206
5623 J:IS÷I 84A 207
5624 IF(IG) 414,414,426 824A 208
5625 414 FAMOA(IS):AMOA ENTR-MOO
5626 FAMOB(IS)=AMOB e24A 211
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5627 00 416 I-1,IS B2',A 212

5628 K=-IR(I 82iA 2213

5629 IC(Q)=FA0OA(K) B24A 213.I

5630 416 IQ(I)=FA1Oe(K) 824A 215

5631 417 FORMAT(I//IX9HELEMENT P1a844

5632 415 FORMAT( 5X9HBASE SP 6(4X2A4)) B24A 219

5633 GO TO 372 824A 220

563. 369 00 361 L=I•IS B24A 221

5635 VNU(IIL) =0. 824A 223

5636 00 361 1=jIS 824A 224

5637 361 VNU(iIL)=VNU{IIL).C(I•UM(LoI) 824A 225

5638 LAMI(II)=LAMKK
5639 370 KK=II 024A 226

5640 II=11+1 824A 227

5641 YC= 0. B24A 228

5642 372 READ(KIN,302) (RA(K)vR8(KKK)p RC(KKK), RD(KKK), RE(KKK),

5643 1RF(KK, K) p ZIGEPS(K) f TU(KKPK) ,KPHA(K) , Kul2)
5644 IF(KPHA(l)-KPHA(2)) 373393736,3731#
5645 3733 IF(KPHALI)+KPHAI2)-S) 3734,3737,3734
5646 3734 WRITE(KOUT,3735) ANOAAMOB
5647 3735 FORMAT(////25H BAD PHASE NUMBERING FOR 2A4)
5648 STOP
5649 3736 IF(KPHA(1)-1) 3734,3727,3728
5650 3737 TU(KKp,)=-TU(KKl)
5651 3728 FF(KK) : 1.E+10
5652 GG(KK) = 1.E+10
5653 GO TO 3729
5654 3727 FF(KK)=(WT/FITHOL) *'FFA
5655 IFMET(KK)=2
5656 GG(KK) = -i.
5657 3729 IF(NFF) 3726#3449,3730
5658 3730 00 3723 I=tNFF 624A 233

5659 IF(NFIA(I)-AMOA) 3723,3724,3723 824A 234

5660 3724 IF(NFIB(I)-ANOB) 372393720,3723
5661 3720 IF(FFINII)-00.) 3725,373103731
5662 3725 IF (FFIN(I)) 348093480,3481
5663 3480 GG(KK) = -FFIN(I)
566' IGHET(KK)hI
5665 GO TO 3723
5666 3481 FF(KK) = FFIN(Q)
5667 IFMET(KK)i=
5668 GO TO 3723
5669 3731 TF(KK)=FFIN(I)
5670 3723 CONTINUE
5671 IF (GG(KK)) 344993449,3455
5G72 344.9 IF (ZIGEPS(i)-tO0.) 3453t345213452

5673 3453 IF (ZIGEPS(i)) 3452,3452,3441
5674 3441 IF (ZIGEPS(2)) 345293452,3443
5675 3443 GG(KK) = ZIGEPS(1)/SIGMA * (ZIGEPS(2)/EPOCRK)*.0795
5676 1 (WT/BASMOL) *,25
5677 IGMET(KK)=3
5678 GO TO 3455
5679 3452 IF (KPHA(W)-1)3456,3457,345E
5680 3456 GG(KK) = 1.E+10
5681 GO TO 3455
5682 3457 GG(K#) = IWT/FITGMW)*OGGA
5683 IGMET(KK)=2
55684 3455 CONTINUE
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5685 3726 IF(XR13)-6) 372203721,3722 84 4
5686 3721 WRITE(KOU-t,3O6 ALPT(K),JAT(K), 01971t, SORCEPAMOAtAMOkI2A 4
5687 WRITE(KOUT,3O20J(RA(K~, RB(KKK), RC(KKK), RD(KXKIO RE(KKK),
5688 1RF(kKKK),ZIGEPS(K),TU(KKK),KPHA(K),K=1,2)
5689 3722 FAMOA(KK)=AMOA 824A 247
5690 FAMOB (KK) aAMOB 824A 248
5691 WTM(KK)sWT 824A 251
5692 RB(XKK1)= RS(KK,1) + RA(1)
5693 RB(KiK2) z RB(Ki(,2) + RAW2
5694 NzN+I B24A 254
5695 IF (KPHA (I)-1) 37349362t 364
5696 364 IFC(KK)x-1 824A 267
5697 VN(KK(10. 024A 268
5698 Y(KK)=YC 824A 269
5699 IF(TF(KK)-TFMAX) 342,34#2,371 824A 270
5700 371 TFMAX=TF(KK) 824A 271
5701 GO TO 342 B24A 272
5702 362 IFC(KK)=0 824A 273
5703 VN(KK)=VZNT B24A 274
5704. Y(KK3=YINT 824A 275
5705 GO TO 342 B24A 276
5706 399 WPITE (KOUT,417) (ATA1I3,ATB(I),ATCCIJ,I=1,IS)
5707 WRITE (KOUTP418) (IC(I1,IM(I)tI=1,IS1
5708 5001 WRITE(KOUT,1101 SIGMA,EPOVRK.,BASMOL
5709 110 FORMAT(///3X30NMOLECULAR TRANSPORT PROPERTIES/5X75HVISCOSITY ..
5710 1 BUDOSN9ERG - WILKE MIXTURE FORMULA WITH MU(I) CALCULATED ON/21XJ4
5711 2HTHE BASIS OF O(191) x 09AR1Gt(I)"2ff5X8aHTHERMAL CONDUCTIVITY q..
5712 3.. MASON - SAXENA MIXTURE FORMULA WITH EUCKEN CORRECTION//SX73HDIF

* 5713 4FUSION COEFF~ICIENTS too*. 0(19J) z OBAR/(F(I)*F(J)) WITH OBAR BASE
5714 50 ON/2iX8HSIGMA =,F8.4,11t4, EPOVRK = ,F994,13H, AND MREF = F6.4.)
5715 WRITE (KOUT,111) FITHOL,FFAFITGMWGGA
5716 111 FORMAT(//7XI6HNETHOOS EMPLOYEO//8X63H0 CONDENSED PHASE, VALUES FOR
571? 1 F(I) AND G(I) SET EQUAL TO 19E+10/18X42W1 VALUES FOR F(I) (OR G(I
5718 2)) INPUT DIRECTLY`/f8X?1H2 VALUES FOR FMI I G(I) CALCULATED BY
5719 3 F(I) =(1M(I)/FITNOL)**FFA AND11OX65MG(I) '(I)/FITGMWI**GGA WHER
5720 4E M(I) IS SPECIES MOLECULAR WEIGHTof10xs AOL = ,F8.41,12H, AND
5721 5FFA a tF6*4,iIHt FITGMW z FI.4,i2H, AND GGm x ,F6.4)
5722 WRITE (KOUT,112)
5723 112 FORMAT(/SX?9H3 VALUES FOR Gla') CALCULATED BY G(I) = SQRT(DSAR/0(1,
5724 11)) = (SIGMA(I)/SIGMA) /IOX73H' (EPS(I)/EPOVRK) "*0.0795 * (M(I
5725 2)/'NREF) "*0.25 WHERE SIGMA(I AND EPS(I)/10X33HARE GIVEN WITH THER
5726 SMOOYNAMIC JATA//7X73HSPECIES F(I) METHOD G(I) METHOD SPECI
5727 4ES F(I) METHOD G(I) METHOD)
5728 WRITE (KOUT,113)((FAMOA(I(K),FAMOB(KK),FF(KK),IFI4ET(KK),,GG(KK),IGME
5729 IT (XKK)IKI, N)
91730 113 FORMAT(7X,2AM,1XF5.3,3XI1,3XFS.3,3X,l1,lOX,2A~eIX,F5.3,3X,11,3x
5731 1,F5.3,3X,11)
5732 WRITE (KOUT,419)
5733 419 FORMAT (//3X61HSTAUNATION SOLUTION FOLLOWED BY BOUNDARY-LAYER EDGE
5734 1 EXPANSION/)
5735 DO 375 L=197
5736 00 375 1=191S e24A 278
$737 TQ(19L)=O. 824A 279
5738 DO 375 Km1,IS 824A 280

* 5739 37F rQ(I,L)TQ(1,L)4UM(I,K)*TK(KL) 824A 281
5740 IF(KR(2)-5) 375293752,3751
5741 3751 CONTINUE
5742 240 FORMAT(8F10.6) THER1310
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573245 FORMAT (213) THER1340
5744, 250 FOR94AT(3EI0,4) TMER135o
!745 255 READ(KIN9245)MT THER1370
5746 IF(MT) 3752,3752,256
5747 256 DO 260 N=1,MT THER1383
5746 READ(KIN,25o)Fi(F(M),EA!((M),EXi((M) THER1390
5749 REAO(KIN,240) (RMU(IM) ,Iz1,IS) THER14.00
5750 260 READ( IIN,240) (PMU(IM) ,Iul,IS) THER14io
5751 265 FORMAT (//3XtHKrNETIC)
5752 270 FORMAT (3X,911t4REACTION ---,91799110)
5753 275 FORMAT (/3XSHREACTANT)
5754 280 FORMAT (SX912HCOEFFICIENTS/)
575S 265 FORMAT (6X,2A4qF8.2,9FlO.2) TMER1460
5756 290 FORMAT (/3X,7HRODUCT)
S57 295 FORMAT L1/3XI2HPRE-EXPONENT)
575n8 200 FORMAT (5X,6tfFACTOR94XIODE10.3)

5159 205 FORMAT (/3X,910MACTIVATION)
5760 210 FORMAT (sxf6MENERGY,'.XIOElO.3)
5761 215 FORMAT (/3XSHREACTION)
5762 220 FORMAT (5Xv5HORDER,5xfl0E10.*3)
5763 WRITE(KOUT,265)
5764 WRITE(KOUT,2?C0 MMz=1,T) THERI
5765 I4RITE (KOUTP275)
5766 DO 225 IUiIS *

P 5766 DOTE 225 T,280)

5768 225 WRITE(KOUT,285)FAMOA(I),FAMCB(I)t(RMU(1,M),M'1,MT)
$769 WRITE (KOUT9 290)
5770 WRITE(KOUT9280)
5771 DO 230 Izi,is
5772 230 WRITE(KOUT,285)FAMOA(I),FAMOB(I),(PMU(IM),M1I,MT)
5773 WRITE(KOtJT9295)
5774 WRITE(KOUT,200) (FKF(M) ,M=jMT)
5775 WRITE(KOUT,205)
5776 WRITE(KOUT, 210) (EAK(M) ,MsIMT)
5777 WRITECKOUT,215)

57711 WRITE(KOUt,220)(EXK(M),M4=1,PIT)

5779 3752 VN(N+I)=O.
5780 IFC(N*1)=-1
5781 WTM(N+l)z-1.
5782 FAMOA(N+1)=CHAR
5783 FAMOB(N,1)xBLANK
5784 TF(N+1)z500o]0.
5785 IF(DU~88GTo.) TF(N.1) ouea
5786 RE TURN
5781 END 024A 283
5788 CB25A 825A aon
5789 SUBROUTINE PROPS 025A 002
5790 INTEGER FAMOA,FAMOe 025A 004
5791 DIM4ENSION VralO0),PA(12,12),PV(i1,12) 025A 005,
5792 COMMON /RLOCOM/FAMOA( 71)pFAMOB( 71),N ,FR( 71,15IW(3),LEF(jo)8j5A 5
5793 1 ,LEFS(10)#PIEASE,LEFw(lg)9LZtL3 ENTR-MOf)
5794. COMMON/EDGCOM/ PE100, 1),PTE('0, 1),SPE( 8,409 L)POUES,825A 7
5795 IUEC40),RHOE(40J,VMUE(40),TE(40),UEDGEOUEOCED2UEOGVMWECGE,C9O ENTR-MOO
5796 2 , osrP (40)9IDS IP, TT VC, TVCC(40) 35 l
5797 COMMON /EOPCOM/ ABC 71,2hgRC( 71,219RDC 71,2),RE( ?192btRF( 7192)ti325A 10
5795 1 TU( 71,2),FF( 71) ,FFA,IFC( 71),ATA(1C),ATD(10),ATC(1fl),WAT(10), 825A i1
5799 " I(AT(10l),IR(10)tISIR(ft0),LAMI( 71),P,T,TK(10, ?)#VN( 71), e25A 12
5800 3 VNU( 71,t0),ITFF,KR2,I4CH,NCV,WdM,WTM( 71),Y( 71)tYW( 71)*GG( 71) 825A 13
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5801 '. 9TOII@, 71,EPOVRKPSIGNA#I*SNOL B25A lb
5802 COMMON /EOTCOM/SIPHIPELEWLPLIOCPFIREIER,**,ITSINtILI1, 925* 15
5003 1 NOOE,H)9ELTSNELTTMAXTNINNELTSU~hSULuWLSWSS,81,ISP2,ispo, 9294 16
5604. 2 ISPO,(IJS*,SV~tvtvcSVDSUMCPFFC"FEPPRViFCJCWT-,tWTLJCNG, 69A5 17
sacs 3 CPGTTMINoTTRAXL?,LS, IS( 11)EMilo),EUL II.E) #A (16916,98d161 t ENTR-MWD
5806 4. Ip( 71),ALP(lO),FNU(10),g*M9I(1OC),GAMF(10),SLAM(10),OY( 71)vRVSt 925* 19
So0? 5 CP( 71,m( ?1,S ?119TC4 711,VLNKI ?s),Ef 71),PNUSh101, 8254 20
$S08 6 aCCIOIBLNK(10)1,SYI1S),IICIIS),SECIO),JJ( 4) 825* 21
5809 COMMON /I!ITCOMKKR (201 ,KINKOUTM*TIINAT21,N*ATIJM*T2J,NET*, it, 821A 22
5810 I SS, NS,#ITT 9WTI ME PSPIHSPMIII*M, NLEQNNWLEQNt RNL,MITS vKAPPA*, C8*ft, 825 23
58ll 2CASE(l1qS(S) 11WE 9NOM#,(Dll) 1),EMNITEM 9 XR17 PNBTNOT2, IOENT, 9 25A 24
5012 3 KR9(40),KAUXOJTI1IEJSPILCHO(3I 925A 25
5813 COMMON /PRPCO /PR(151.TI15)gRHO(155,SC(15),CAPCII5),QR(15),MN(15)825* 26
5814. jpCPBAft(15)tVW19N11),PmIx(15, *),0114014DRNOK( O),ZK( G),OZKM( 8), 0825A 2?
5815 2HU3oC( G),OMU4 6),OTK( 8),OMIIKM( 8)tDPRKt S),OSCi(( 81,DCAPCA1 8)825* 28
S81o 3,OH7ILKC 8190QRKI *),OCPSK( S),0CPTK( 819DMUl2K( S),DZKK4 8, 8) 825* 29
S81? 4,OPMIKK( 8, 0), ONU4MDMU3H,OMTILNVNU12,CTCTRCPT!L,NTIL 825A 36
5818 5,VMU3,0TH,0CAPCNDPftW,0SCHtORftN0CPBH,OCPTN,0MU12NVWJ(15), 8t4OP 825A 31
5819 6(l5),PI4IKP(lS) ,KPTP,ZKPI 61,VNU3P,VMU4#P,MTI&.PCR*Oti'.),GMR(15) 025A 32
5820 CUWMON/WALCON/FW(40, ITN(40, 1),I$W440, 1)tSPN( 8940, 1) 825A 33
5821 1,RHOVW(40, 1)PFLUXJ( 3,418t I),IIW,ITW,IVN,ISPW,ItIOVW,IFLUXJ e2S* 34
5822 DIMENSION PRP(1)
5823 EQUIVALENCE (PRP(13,PV(11I
582'. IF(II-1) 310,300,310 825* 032
5825 300 IF(KKR(14)-10) 310,302,302 82SA 033
5826 302 KKR(14)=KKR(1'.)-10 82SA 034
582? 310 IF tT-300. 001) 312, 312, 320 825* 035
5828 312 XXR(l1=)KXR(l4)+l0 825* 036
5829 320 NI'IAu**P
5830 ISYMIS 82SA 038
5831 IS=NSP 82SA 039
5832 ISVPUISVtI 69A5 0%0
5833 543 ISV2SISV.2
583'. Cia-U.S 625* 041
5835 ISMUIS-1 825* 042
583b ISP=IS,1 825A 043
583? ISP2ItS.2 82SA 044
5838 TT (11) zT*18 825* 046

56140 CTR=CTIPI167I6 825A 049
5841 C FORM NECESSARY SUMMATIONS 82S* 051
58'.? PHU2zd 825* 052
584.3 CPTIL=O 8254 053
5044 WTGai
5845 I4GO.
5846 CPGuO.
58'.? HTIL=O. 825A Z;4.
58'.8 PHU1=06 825* 055
58#19 TNU3m 0. 925A 056
5850 121
se* 005 4o'51 IKmIIN
5852 IFfKAT(ISV)-99) 544,54,154,11 ENTR- WO
5853 541 IV(IK-ISV) S44.,46519542
585'. 54.? I4(I)zM(I)-VtW( IISV)*H4(ISV)
Sas8s WTA( I) aWTH (I) -VNU(It ISVI*WYP(ISV)
5856 Cp(IDuCP(I)-VNUcI#ISv)*CP(Iv)
58S? S',4 IF(IFC(T)) '.S1,45S0,451
Sa5s 4.550 PMU1sPMU1#V`NCI)*FF(I) t25* 060
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5859 4.51 !I=I1
5860 VNqUIUpMUIp B25A 062

58b1 ANJbao, 625A 063

586? PWUZ=0.8 825A 064.

5 663 W04 a 0361#WO 825A 065

5665 1Ia
5866 00 454 Ix a l9N
566? IF(IK-!S) ##910049,10,4509 EMTR-MOO
566a 4510 VK(I)uO* ENTR-MOD
5669 ZKý!)00. ENTR-MOD
5870 '.509 !FtZFC(t).IEs0I GO To 454 NI-O
5671 ASTAR =1.13 0 GG(JI)/FFI) * GMt)FF(I) ET-O

567? WO2a1*2*ASTAR/PMU1
5673 W07aWOZ/PMUjI-WO2
5674. WOu-.32*RSTAR/PMUS,
5875 MO~vUO4,fp~Ui-wDS
5676 VAaVNI4I)/FF(I) 2A0'
567? VSUVA*WT14(I 825A 0ON

5878 VZ=VN(V)'FF(I MZA 076

587S IF(IK-TS) 4911,'411,456SENI-O
5660 '.51 VKX~zV(II825A 081

5861 4.52 ZK(IDaVA ?A0
5682 GO TO 457 825A 063
5883 4.560 IF(IK-ISV) 4.562,4552,8456 ET-O
566'. 4.562 IF(KAT(I).RE.991 GO TO 1457 ENTR-Moo
s865 WT14(I)z*. FT-
58866CIaO

566o GO TO 454
5669 4.56 00 453 Ku1,ISM ENTR-MOO
5890 VK(K)xVK(io+VN(I)4 VHUfIp BSA0
5691 4.53 ZK(K)=ZK(K)*VA*VIPJ(IoK) 025A 068
5892 457 PMU2-PHU2*VU 825A 069
5893 TMU3zTMU3*vA 825A 090
589', CPTIL=VA*CP(I)*CPTIL 8254 091
5895 NTILUI4TILVA*N(I) 825A 092
5896 WTG=WTG*VNDI)WTlMII
569? I4GxHG*VN(I)*Hf1)
5898 CPC=CPG+VNfJ)9cP(ID
5699 A"US-AwU5.V9/(WOZ-VC*W0?)

5900 PHU6=PP2U6+VA/(WO4-VC*WDB)

590? VMUS=&MUS/WTG

5903 VMU~m(PN4U6 *CPTIL/1.9P69-2.5*YMU3)fP 025A 09?

5915 VMU3=TMU3/P9(V? 0254 099
5906 CPTZL *CP'IL. / F"U2 PROP1iio
5907 NYIL MTIL / PHUZ 1.8 RP12
5906 H4GzHG/WTG
5409 CPGaCPG/MTG
5910 W4%T/
5911 ZK-S 'm 1.0oz
5912 VKSv1.3
5913 Do 915 Xw1,ISM PROP1030
5914 '(~~(ooWGW~~K
S 9 1 Ij5 ZKK a ZKK / Pt"uZ v VTMIKI PRP1

5,; 16 GfEGAzI.*?I(T/EP0VR'() 11@0.04)
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591? OBAR a 2*8266LE-6/(SIGN* * S!GPA? *T/P*SORTfTt8ASNOL)/O~fGA
5918 VHUfIIIzRHOEIIf*D9*R *VHU9/VW4Ul 825A 107
5919 IF(KR(5I 4611,461,660 325A 106
$921 '.60 RHOE (ISS) aRW (11) 825A 10"
5921 VNUE(ISSI'Wvm (11) 825A 110
9922 VIMEMuW4 829A III
5923 IssISV 825A 11t
59424 RETURN 8254 113
5925 661 CONTI WE 9254 11'.
5926 c~ctlnolwROIS)VIIIf"EIS 925A 115
592? bRW(?111su 325A 116

59sVLA14RHO (11I*O6*R/Wo4*VMU6/ VPUl 19S69 829A 11?
5929 SC(II)sVWUS/VNU2*WM 825A 118
5930 IF (,Mft1141-1J 4613,6612,4611 825A 122
5931 4611 FFK20WN/VMU2 825A 123
5932 VN4UlaFFK? 825A 12'.
5933 VNU3alo/W" 825A 125
5936 CPTILmCPG
5935 HTIL*HG*1.8
5936 00 661.6 K3al,ISN 825A 126
593? 4.614. ZK(K)-VK(X) 825A 1219
5936 4.612 CT'0. 825* 130
5939 CTR=0. 825* 131
5940 1*613 VNUI2zVMUIOVMU2 625* 132

* 5961 IF(KKR(201) 9004,9005,9004 825* 133
5962 9004 WRITECKOUT99006)MI~G*,OU*Rs VL*N,SC(IX),FR(II),VNU1,VHU2,VMU3,TS25* 136
5963 1T(II),VWUS,VNU6,FF(IhFF(2),FF(3),CPTIL,MTIL,(VK (I),WTM(r),ZK(I),925A 135
59'.'. Z1-1,ISN) V?"J(tl) 825* 131
$ 965 9005 CONTINUE 825* 137
59616 TIF(KA161) 5080,53400,348 025A 119
596? 5000 CPU*R(XI)=CPG
5966 PR(I~imCPG/WlU6vW"U5/1.9l%9*NN
5969 NPRwISP2
5950 00 5al !mlNPR
5951 00 501 J1,vISVZ
5952 501 PA(I*JIzV. 825A 1t.2
59S3 PA(3,1)zPNU2'*CPTIL*T 025* 163
S95'. 00 50 2 E3,Isvz EN TR -140
5955 IF (KR(16-1) 5016,5016,501? 025A #45
S956 5016 FVKZ=PVIK-21 325A 146
595? 5017 IF(IFC(K-2)) 5802,0119511% [N TR-1400
5956 5011 PA1i,K)xVNIK-t)/FFK2 925A 168
5951 GO TO 5013 825A 14.9
5960 501'. PAI1,K~xl./FFKZ
5961 5013 P1(2,.(1m9*(1,sOVWTH4-2) 215A 154
5962 PM(,K~mP*I1,K)*m4K-f) c!5A 15C
5963 IF(K-ISPM5A6,5I16,5811
596'. S016 PA(K.1,E)uP&(1,K)
5965 5019 CONTINUE
5966 50? CONTINUE 3251 157
5106? .JzTSVP
516s IF1ISVP.GTsN) GO TO 5478

5969 00 So? IJOTSVPw
153 F(FJf S?52Y 21,5O7 025s* 151

5971 5821 PQPtI)wV`Nf4t/FF~Z
S972 If Et1-) SIZ29SI22#5123 5*11

S913 5#2 PRPt1wVNtJ1/FFfj1
SIT%. 532 ~pR1)wPRp(1)'miN(J1
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5975 PQP(3)a PRP(W 't(J)
5976 00 5024 194,XSP2
SW7 5o24 ?RP(1)uPRP(1)*VNUcJ,!-3J
5976 DO 505 IuitWPR
$979 PfIX.i~uAf*1#1)Tc1J)*PmpcI)
9960 00 SOS KwIISV

5961 !P(!FCCKII Ss506016990
15962 506 PA1KZsAIK20*(?VU~K
5913 5OS CONTINUE
596% so? jujo1
5985 5010 Y~z**/WTH(!SJ
5986 00 511 IwlISVz

5908 511 A(IpISP2)x*4IISP2J1VA 82SA 133
5989 00 512 Jw3vISP 025A 184
5990 VA9AA/WTh(J-Z) 825* 165
5991 00 512 I'lISVZ
5992 512 A4IIjf=*,!,JJVA-AfIISP2) 825* is?
5993 C FOR"N PA,A PRODUCT AND TRANSPOSE (TO ESTABLISH EQUIVALENCE 8254 186
5994 00 52l1 *19NPR
5995 00 521 J*1,1S7 825* 190
5996 PVfJoI)zPA(!,I)A(1,J) 825A 191
599? CO 521 Lu3,ISV2
5998 521 PV(JI)xPV(JpIJPAtI.L)*A(LtJ) 325A 193
5999 00 533 Kw1,ISP 825A 194
6000 PV(Kvlu(PVfK,1)-VWIU3*PV(K,2)I'PNU2 825* 195

euai ~~PV(KI,3)- (PV(K,3)01.5HX'VKt ~N?55 9

6002 00 531 JzlfISH 225A 191
6003 531 PV(K,J,')z(PV(K,J.3)*WTN(J)-ZK(..)OPV(K,2))/PNU2 MA5 1i6

6004W 533 PVIKv?)mCT**41 ,K)#PV(Kq2)/PPU2 825A 199

6006 POOR MAN-! EQUIVALENCE 525* 201
6007 (aR(II1=0. 025A 202
GLOB 0CA*PCMvCAPC(1II (2.*A(Z,11-0.341*(1, 1)' 025A 203
6009 OPUmaO. 925A 104.

6010 Oscliza. 625A 0
6011 0QRm0. 825A 206

(012 OCPINU0. @25A W0
6013 OCPTH=O. 025A 208

( ali OwtJ1?mnI. 6S 209
661$ ORMONaRHMO( * (A (Z p1)-A (it 1) 0'51 2113
6616 OT~t=T9A1,1)G.d *25A 211
6017 ONU3IN&V(1,1) V25 217
6816 ODLi4%#4PVfI,2) 825A 213

6619 0H1XL~xPV*1,3) A:~ 7 14

*021i jZ 00 S34 KmIp13M
692z p"X(I.KIO0N. D?25A ?Ira

AM2 DP14JIt4(K)wO. 3754 21?

6 C26 OSiX40 go T-
fl(icruzla.J,1

*024 CqXXjV visa Z23

WISA zzta
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69033 DWU3KM=~PV1K#2,V)95 ?
6034 ONU41CK I XIPV(K+ 2,2) 825* 227

6.035 D04TILK I K)BPV IK*2#3) 9Z5A 22

60yi ZKtttKPV I ,K# 3 M8229 34

GOP3 DO 532 Is1VISm 62SA 231

606 OPHIKK 4I,KlaO, 8250 231

1039 532 DZK1I,X~wPVjX#2oI#.t) 925* 233

4.040 534 CONTI NUf 825A 233.

641011 534.0 LIfmnUN.K(0I92A 
3

604.2 00 535 !1,1LIM
64.8" IFI(IR-4.IJ 53:63,5344t$344

61408 5343 IEPOOIIFC4IJ,31) 93595341#,939
64045 534'. FQIEIIuwV"(X)/P
64.64 IF(,NII) S341,5341,5S3S 82S& 23?
640'? 534.1 IF(IFC4IIJ 535,5342,535 625* 236

W4.0 5342 VR(!,IPI~w.C-3O 929A 2"9

6049 ~ ~ 0 53? C 1a2,ISSAt
4.055 53? RM 538~1,S,!T36,I5 l) 25 2.4

4.65? 5350 CNIf U 10M-1 932431#36

654 S3900 53?t~3Z) 02,13 90,11 *2.
4.95S Sgg? BRT(OT90.0UN 93,N.,N~,,TLHIKON0~0P 254 248

46061 9082 CONTINUE 825A 250
66642 IsuISV 825A I'51
4.063 9006 FORMATW~tlXPlOtI2,5))
4.044 IspuIsYP
68369 ISPOZA!3.Z
4.04.4 IF(II-1) 551,539,551
604.? 539 DO S45 Isl,!S
64648 54.0 YIJ*IzY(!J
464.9 551 RETURN
4.gM ENO MAs 25S3
4.071 CIZIA 026* 801
64072 SUIROUT1ME TAYLOR (09fNeftP) 626* is?
&Ili3 0IPoN1R046 VI(1)Ff11Pf1) 324* 083

687% 0200INCO 371*4 004

4.o?? ? If(1-REI*J 4.,lo,4

64.71 '(~f (V3) / 6.-F 0/14. 1 10 -F 1) 2. 1 Oo f tI1 410 001i

4.881 P13)-I. 06 l

64.03 (4~ to 3 87-at oil
4.804 1 -F 821tV P 6143l#

A Dos pit)* (F()/8tv MZ)'-t130woioF(tit.'?'-P *a* #Z4
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601END 226A 021
C 0 92 C827A B27A 001

* 6093 SUBROLTINE LINMAT E27A 002
6094. C OMMON/E IAC0?4/e T 1(15),OET A(15)OSQ(t4MDCU (14) 81(14) 92 14) 827A 3
6095 1,LAR(i53),BA±(43918),BA2(30,15) B27A 4
6096 COMMON/INTCOti/ KR(20),KINKCUT,MATIIMAT2I,tPATIJMAT2JIMETA,I,IS,NB27A 5
6091 iS, IT,NTIME,NSP, NSPM1,;.IAM,NLEQ,NNLEQ,NRNL, ITS,KAPPACBAR, CASE( IS) B27A 6

EOIý42,8(8), MWEN0N,KQ(IO),tl'EMNITE?1,XRi7,NBTNtBT2,IDENT,KR9(40) B27A 7
* 6099 3,i(AUXC,JTIME,JSPEO,M0(3) 027A 3

e10U D0 104 I=2,NETA 027A 008
6101 DETP 'I-1)=ETA%-I)-ETA(I-1) B27A 009
6102 0SQ(I-1)=DETA(I-i)*DETA(I-1) P27A 010
6103 B1(I-1)=B(3)*DFQ(I-1) 827A Ott1
6104 6I-)2.BI1 827A 012
6105 104 OCU(I-11,=DETA(I-1) *DSQ(I-i) P27A 013
5106 MATII=310NETA-2 B27A 014
6107 HAT21=2 " NETA
6108 MATIJ= Ný.TA+3
6109 MAT2J= NETA
El1a 00 108 I=1,MAT2I
61"i Do 108 J=1,HA1 2.
611? 108 BA2(1,J)mo.

* 6113 DO 105 I1-=,MAT11 827A 01.7
E114 00 105 J~i,MAT~.j 927A 018
6115 105 BA1(t,,J))O. B327A 011Y
6116 1BA1(1.)=i. 0327A 020

E1la 6Ai(NETA,3) = DETA(l,

* 6120 BA2(2,i1hDETAt1)
612l 13A2(NETA+i,1)=1.
6122 J=NETA
6123 00 106 1=2,NETA 2271A 02?

6125 F3A1(JI-1T+2)=1, A(-l

612ý SAi(J,1K3)=-1.
61.27 BA?(ItI)=1.
E128 IFCI-NETA) 103,106!i.X

6129 103 A2(ITP+!)=-1.
6130 106 JzJ~i
Ell! 9060 FORMAT(2XIP12E10.3) 827A~ 031.
6 132 9C64 FORMAT QX37PLINEAR MATRIX FCR MOMENTUM EQUATIOINSI392H AI39 B27A 032
6133 127H, BEFORE AND W~TE S09Ii 27A 033
6134. 9n,79 FORIAT(2X44HLINEAR MATRIX FCR MASS AN~D ENERGY EQUATIONS,I132H X13,P.27A 034
6135 127H, BEFOkE AND AFTER SOLUTION) 827A 035
6136 1F(i(R(15)-1) 9052,9062,s06i 827A 036
6137 9061 WRITE(KOIJT,9064) MAT1I,MATIJ 02-74 n37
6138 00 9063 11t,MATII B27A U38
6039 9063 WRITE(K0UT,9060)(BAI(I,J),JI,PMATIJ) C27A 039
6140 9062 00 ý07j LI=PMATiJ
E141 07 CAL.L tlATS1(BAC1(,LI))
6)142 Is:'.KR(i5)-I.) 9069,')069,9066 827A L155
61-43 9066 Or, 9067 I=1!.MATII P27A 056
6144 9OL7 WRITE(KOUT,9060)(8AI1(J),PJ=IMAT*LJ) i"- ?Ac:-
6145 WRITE(KOUT,9079) MAT2I,MAT2J Zi27A 058
6146 DO 9068 t1=,HAT21 P., 7 A05r
6147? 9061 WRI TE ( KUT 906 0)(8 A 2 Q,J), J=1, MATJ) B27A 060
61.49 9069 'DOIt 10 L!I,MAT2J
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6149 110 CALL MA1'S2(BA2(L,Ll))
El5a IF(KR(15)-1) 907299072,9071 027A 063
6151 9071 00 9073 fxlNAT21 827A 06'.
E 152 9073 W~lTEtKOUT,9060)(8A2CIJ1,J=1,MAT2J) 827A 065
U153 9072 NLEO-MATII.NSP*MAT2I 827A j66
6154 NNLEQ=MATIJNSP*MAT2J 827A 067

6155 ~~NAM~aNN1.EQ-(NSPM1*2) B7 6
6156 N4RNL=NSP+i 827A 069
615? LAR(NAM+I)r.2

*6158 J=2.NATIJ
6159 ILLNAM+l?
6160 DO III L=LLvNMLEQ
6161 LAR(L) =J
6162 111 J=J+MAT2J
6163 L= NAM+ I
6164 1=
6165 DO 113 11,tNAM
6166 Ij=Jl-
6167 .tF(LAR(L)-J) 113,112,113
6168 !.12 L=L+1

6169 I=J+iH L?0 113 L.AR(I)=J
6171 IF(KR(15)) 990±,99902090a1 827A 085
61,12 9901 CONTINUE 827A 086
61/3 9999 FOPMAT(2Xl6HDEBUG LAR INOICE/(8X2014)) B27A 087
6t74 W~RITE(KOUT99999) LAR 827A 088
6175 9902 CONTINUE ¶,27A L189

6176 RETURN' 827A 090

6177 E ND 827A 091
6179 SUBROIJTINEKINET KINEDOIO
6t80 COMMON /HISCOMf CI*CZC3
6181 COMMON /Bi.MCOM/ BUMPCORMAEASE

t16182 COMMON./INTCOM/KKR(20)1,KINKCUT
b183 DIMENSION ELKM(10),DELK(10) B28A 004

:1 184 COMMON /EQPCOMI RBC 71,2),RC( 71,2),RD( 71*2)tRE( 71,2)oRF( 71,2-),B28A 5
6185 1 TUC 71,2),FF( 71),F;:A,IFC( 71;',-ATA(I0,ATrehio,ATC(Ia,WATd10o, 828A 6
6186 2 KAT(10),IR(1O),IS,KR(10),LAMI( 71),P,T,TK(10, 7),VN( 71), 828A 7
6187 3 VNU( 7i,10),ITFFKR2,HCH,NCV,HM,WMT( 71),Y( 7i),YWI 71)tC.G( 71) 928A a
6188 4 ,TQ(l0, 7)tEPOVkK,SIGMA,BASMOL 028A 9I'6189 COMMON /EQTCOM/SIP,HIPEL,ENLFLIQ,LPFIRE,IER,AA,ITSINIL,IT, 928A 10
61,90 1 M0DEHMELT,SMELT,TMAXTMIN,MELT,SUNN,SUp1LsWS,WSS,81,ISPzISPQ, B28A It
6191 2 ISPgKKJ,SVA,SVB,SVC,SVOSUMC,PFFFrCNFEP,!RVIFCJC,WTG, WTL, .JC,HG, 828A 12ii6192 3 CPGTTMIN,TTMAX,L2,L3,I8(ll),E8(10),EBL(10),A(16t16),B(16), B?8A 13
6193 4 IP( 71),ALP(10),FNU(iI,)GA141(jObGCAMF(I0),SLAM(1O),DY( 71),RYS, B?8A 14.
6194 5 CP( 71),H( ?1),SB( 71',TC( 71),VLNK( 71),E( 71) ,PNUS(10), B28A 15
6195 6 BC(10),BLNK(10),O~Y(io),IBC(i0),BE(i0),JJ( ') 828A 16
6196 C0MONO~i,(IN1COM/MT,FKF (10) EAKr,10),EXK(1tO) PMU (10tI0) RHU 110, 10), 828A 17
6197 1. DKPT(t0),PKP(IO),PKR(10)..RAT(10),RSIG(I0),PA(10),L.L(10),PMR(10), 828A ', 8
6195 2 rRMU (10, 10) ,E ES E10) B28A 19
6199 5 FORMAT(i13I) i(INED321
6200 10 RT = 1.9869 T KINE0336,
(1201 DO 40 M1i,MT KINE0340
6202 SUMO 0. MINE0350
6203 SU#4K =0. KI1NE0360
6204. SJMR = 0. KTNE0370
6205 SUMP =0. KINEC180
6206 00 15 I=I,15 KINE03So
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6207 PRMU(IN) - PMU(IpM) - RMU(I,M) ;N00
6208 SUMK = SUMI( + PRMuuIvM* VLNK(I) K.INE0400
6b2 09 SUMR = SUtdR +RMU(I,ti) *Y(I) KINE0420
6210 SUMP = SUMP + PMU(IM) *Y(I KINE0430
6211 15 SUND =SUHO + PRMU(I,NM) 'H(I) XINE0440
6212 C EQUILIBRIUM CNTISFOR K'.NETIC REACTIONS IN TERMS OF BASE SPECIXINE0450
6213 C LOG KP-S KINE0460
6214. C DERIVATIVES OF LOGS OF ABOVE KP-S WITH RESPECT TO LOG T KINE04.80
6215 DKPT(M) = SUMO / RT KINE0490
6216 C RIGHT HAND SIDE (OR REVERSE PART) OF DRIVINC POTENTIAL XINE0500
6217 IF(ITS ) tg,14,i6
E218 14 DELK%?4)=0.
6219 16 IF(OELK(M)) 0179,18
6220 17 SUMP=SUMP-OELK(M)
6221 GO TO 19
6222 18 SUMR:=SUMR+DELK(M)
6223 19 ELKH(M)=SUMP-SUMK-SUMR
6224 PKP(t4) =EXP(SUMP - SUMK) KINE0510
6225 C LEFT HAND SIDE (OR FORWARD FART) OF ORVEING POTENTIAL XTNE0520
6226 PKR(H) = EXP(SUMR) KINE0530
6227 '.111 = PKR;M) - PKP(M) KINE0540
6228 IF (VK1) 25,20,25 KINEO550
6229 Zo VKJ = I.E - 9 * PKR(M¶) KINED560
6230 25 CONTINU2
6231 VK2 = A4*FKF(M) * (ABS(VK1)) * (EXX(M) is) EXP( -EAK(M) /KINE0580I 6232 1 RT)*(-C3)
6233 VK3 = VK2 KINED600
6234 IF (EXK(M) - 1.) 35,30,30 KINE06iO
6235 30 VK3 = VK2 *EXK(M) KINE06;20
62ý6 C PM TIMES FORWARD RATE OF REACION I (Pt4=AA) I<1NF0630
6237 35 PMR(M) = VK2 4VKI KINE064.0
6238 Pi(P(t) = PKPIH) 4VK3 KINED650
E239 PKRU4) =PKRAM) *VK3 KINED660
6,240 RAT(M) =AMA¶X1CABS(PKP(M)),ABS(PKR(M)))
6241 RSIG(M)=RAT(tI)
6242 IF(KR(7)-1) 4.0,40,36
6243 36 IF(M-1) 37,37,39
E24LI 37 WRITE(Kr)UY,38)
62L.5 38 FORMAT (2XIHM7X3HLKP6X8HDLi(P/DLT6XE.HPMRR8Xt.HFMRP9X3HPMR9X3HRAT)
6246 39 WRITE(KOUT,4i) M,SUMK,DKPT(M),PKR(M),PKP(M),Pt4R(P),RAT(M)
E2447 1 ,ELKM(H),DELK(M1)

E248 40 CONTINUE
*6249 41 FORMATUI3,2XBE12.5)

E 250 45 FORMAT (IX26HA(I,J) ,Bt(I) ,1,8,J=1,8 IN) KINE0690
E251 50 FORMAT(1X12E10,3) KINEO7o0
6252 55 FORMAT(IX27HA(1,J),8(I),I11,8,J=i,8 OUT) KINED710
6253 IF ((R (7) - 1) 80, 80,65 KINE0730
E 25'. 65 CONTINUE
6255 WRITE(KOUT,50)PRHU KINE08ta
6256 WRITE(KOUT,215) KINEP
6257 WRITE(KOUT,50,(EB(l)1,IpIS) K-NED830
6258 WRITE(KOUT*50) 1EtI),1=1,IS)
6259 70 WRITE(KOUT,45) KINE0840
6260 00 75 11I,ISP2 KIN EO 85L

6262 80 CONTINUE WTNE0870
E263 IF(ITS) 105,85,105
6264. C'****OROER REACTIONS KIN7083P.
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6265 85 DO 86 M=1,MT
6266 66 MAC()=M

6267 IF(MT-1) 1059105,90 KINE0900
6268 90 K = 0 KINE090

6269 00 100 M=29MT 
KINE0910

6270 IF(RSIG(W)-RSIG(M-L)) 10010OP95

6271 95 K = MAIM) 
KINE0930

6272 MA(N) = fA(M - 1) KINE0940

6273 MA(C- 1) = K 
KINED950

6274 DUN1=RSIG(M)
6275 RSIGCM)=RSIG(H-1)
6276 RSIG(M-1)"DUMI
6277 100 CONTINUE 

KINEO990

6278 IF AK) 105,105,85 
KINElODO

6219 C**"*START SECOND MAJOR LOOP ON REACTIONS KINElOI0

6280 105 O0 200 NM=IMT
6281 RSIG(MM)=I.
6282 M = MA(HM) 

KINE1O0O

6283 C"**'IS IT A CONTROLLING REUCTION '(INE1040

6284 IFCITS) 106,1068106
6285 106 L=LL(MM)
6286 IF(L) 126,126W107
6287 107 CUM=ABS(PRMU(LMI'RATCN)l
6288 GO TO 130

" 6289 108 LLMM)=ON
6290 00 125 L=19S 

KINE1O06

6291 IF (PRMU(LM)) 110,125,110 XINEiO7O

6292 110 DO 115 K=,NN 
KINEI080

"6293 IF (L - LL(K)) 115,125,115 KINEI090

6294 115 CONTINUE 
KINEilO0

6295 DUM=ABSCPRMUCLN)*RAT(M))
6296 IFlA8S(PRNU(LN))-.O01) 125,125,120

6297 C* ' * YESIT IS FOR MASS BALANCE L KINEii2O

6298 120 LL(MM) = L 
KINE113O

6299 GOTO 130 
KINE1140

6300 125 CONTINUE 
KINE1150

6301 C '* *NO, IT IS NOT, ADO INTO ALL MASS BALANCES KINE1160

63f)2 126 I1=1Nt
6303 12 = IS 

KINEIi90

6304 GOTO i70 
KINEli9O

6305 C,**,,REARRANGE ACCORDING TO CONTROLLING REACTION '/INE12CO

6366 130 RS' 'CMM)=OUM/EB (L)*0.1

6307 OUMJ-PRMU(LM)
6308 PRMU LM) = 0. 

KINE1220

6309 00 165 I=1,IS KINEi230

6310 IF (PRMU(IM)) 135,165,135 KINEI24O

6311 135 OUM2 = PRMU(IM) / OUN1 KINE1250

6312 IP(1)-1
6313 MP = MM + I 

KTNE£260

6314 IF ("T - MP) 155,140,140 KINE1270

6315 140 00 150 K=MPMT 
KINE1280

6316 MI = MACK) 
KINEI290

6317 PRMU(IMI) = PRMU(ItMI) - DUr2 * PRMU(LMI) KINE1300

6318 IF (ABS(PRMU(IMI)) - .00i) 145,150t150 KINEI31O

6319 145 PRMU(IMI) = 0o KINE13ý0

6320 150 CONTINUE 
KINE1330

6321 155 DO 160 K=1,ISPQ KINE134O

6322 160 A(I + 2,K) = A(I + 2gK) - OUM2 * A(L + 2,K) KINE1350
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6323 B(1 2) = B(1 + 2) -DUN? B(L + 2) XI1NE1360

6324 E(I)=E(I)-DUM2*E(L)

6325 DUM2 ABS(DUM2) KINFt.370

6326 EB(Ilo AMAXi(EB(I) ,DUM2 *EB(L)) KINEi380
6327 165 CONTINUE KINE1390
6328 PRMU(L,M) = DUMI KINE1400
6329 C*****AOD CONTROLLING REACTION INTO ITS MASS BALANCE KINE14IO
6330 It = L KINE1420
6331 12 =L KINE1430
6332 EOL=E(L)+PMR(M)*PRMU(LM)
6333 IF(ITS) 170,230,170
63!4. 230 DELK(M)=(j.-EASF)UELK14tM)#*MINj(j.,ABS(EOL/EB(L)))
6335 ELKM(M) ELKM(MI -DEL K(M)
6336 IF(PKR(M)-PKP(M)) 240,170,235
6337 235 PKP(M)=PKP(M)*EXP(-DELK(M))
6338 GO TO 245
6339 240 PKR(M)=PKR(M)*EXP(DELK(M4))
E340 245 PMR(tI)=PKR(M)-PKP(M)

* 6341 170 DO 176 J1I,IS
6342 IF(IFC(J)) 171,1719176

* 6343 171 SUND = RMU(J,M) 'PKR(M) - FMU(JN) *PKP(M) KINE1L.50
E 34'. DO 175 I=Ii,I2 KINEt46O
E345 175 A(I + 2,J, + 2) =A(I + 2,J + 2) - SUMD 'PRPU(IM) KINE1470
0'46 176 CONTINUE
6347? SUMD =-PKP(M) *DKPT(M) - EAK(M) / RT PMR(M) KINEt480
634.8 DO 180 T=11,12 KINE1490
6349 DUMI= PMR(M) *PRMU(TpM) KINE15 CO

6350 A(I+292)=A(1+2,2i-DUMI
E 351 AUI + 2,1) =AUI + 2,1) + SUMO * PRMU(I,14) KINE1510
6352 E(I)=E(I).O'IJMI
6353 B(I + 2) = 6(1 + 2) + DUMI KINE1520
6354 180 EB(I) = Ai4AXi±EBU) ,ABS(PRMU(19M) * RAT(M)))
E355 EB(I) =AMAX1(EB(I),ABS1E(I)))

636IF (KR(7) - 1) 200,200,185 KINE1540
637185 WRITE(KOUT,215) VINEISSP
E38WRITE(KOUT,50) (EBQt) I=1,IS) eINF1560

E3I9 WRITE(KOUT,50) (EUI)PI=1,IS)
630190 WRITE (KOUT,55) K IN 45,70

6361 CO 195 I=1,ISP2 K INEi 580

6362 WtRITE(KOUT,50)(A(IJ),J=1,ISO),B(1)
6363 195 CONTINUE K INE 1600
6364 WRITE(KOUT,5)M,I1, 12,LLL,MPtMA XINE1610
6365 WRITE (KOUT,50) PRMU e<INE1620
6366 200 CONTINUE K I1E 1630
6367 C****MODIFY COEFFICIENTS TO ACHIEVE LINEARITY AS EOUIL IS APPROACHED
6368 00 206 MM=1,MT
6,69 L=LL(MMI
6370 IF(L) 201,206,201

E371 201 M-NA(MM)
6372OUM2=RSIG (MM)

6373 IF(ITS) 250,248,250
6374 248 EESE(L)h6(L)'Ai.-E,ýSE)/(1.40UM2)
6375 250 E(L)=E(L)-EESE(L)
6376 B(L42)=B(I4+2)-EESE(L)
6377 Eb(L)=-EB(L)
6378 AR=1.
63701 EXEL=PKR(M)/PKP(M)
6380 IF(EXEL) 191,191,193
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6381 191 EXEL=I*F-35
6382 IF(PKPCM)-PKR(M)) 192,193,193
6383 192 EXEL=I.E+35

* 6384 193 CONTINUE
6385 EOL=E(L)'OUM2/(DUH241.)
6386 IJUt4i=(1.+DUM2)/(1..RSIG(MM))
6387 EB (L)=EB(L)*ABSS(OU~i)
6388 IF(ABS(EXEL-1.)-ol) 2041204,202
6389 202 OUHi=E(L)/(ELi(M(H)'PRMU(LM))
6390 AR=(DUN1+PKR(N)) /PMR(M)
6391 AR=AMAXI(AR,D.)

*6392 AR=AMTNI(i.,AR)
*6393 204 00 205 J1,YIS

6394 IF(IFC(J)) 203,203,205
6395 203 A(L+2,J.2)=A(L42,Je2)4 EOL'(PMU(JM)'(l.-AR)*AR'RMU(JN))
6396 205 CONTINUE
6397 A (LIZ, 1)=A(L42,1)-EOL' (DiPT (M) (1.-AR) -L.IK M) /RT)
6398 A(L+2,2)=A(L+2,2)+EOL
6339 206 CONTINUE
6400 215 FORMAT(IX12HEB(I),I=1,IS)
6401, IF(KR(7)-i) 225,225,220
6402 220 WRITE(KOUT,55)
6403 DO 221 *11=,ISP2
6404 221 WRITE(KOUT,50) (A(IJ),.J=1,ISPQ),B(I)
6405 WRITE(KOUT,5O) (E(I),I=j,IS)
6406 225 RETURN KINE1710
6407 END KINE1720
6405 C829A 829A 001
6409 SUBROUTINE FIRSTG B29A 002
6410 COMMN0Nf2L OCOM/ MOA( 71), MOB( 71),NSPECFR( 71,15),W(3) ,LEF(I0) 829A 3
6411 !2ESO)PESPEN1 29 4

645IS,IT,NTIMENSPNSPMINAHNLEQ,NNLEQ,NRNL, ITSKAPPACBAR,CASE'rls) 829A 6
6416 2,6(8) , MWE,NON,KQ(1O),ITEN,NITEM,KR17,NBT,NBT2,IOENT,KRcJ(40) e29A 9
6417 3,KAUXO,JTIME,.JSPEC~tM0(3) B29A 10
6418 COMMON/PRMCD3M/TIMEC 50),PRE(ie0),PTET( 50),GE( 50),S(40),ROKAP(40) 829A 11
b419 1,RNOSE,VKAP,NOISC,IO'SC(40),lSiJ(1o),MSO(I0),ITF( 50),IPRERADNO, 829A 12
6420 2CONE,RADFL( 50)jRAOR(4O),RA0S(40g),IRAD 029A 13
6421 COMMON/VdARCOM/F(4i,15),G(3,15),SP(3,15, 9),ALPH 829A 14
6422 3 FORMAT(SEIC.4) B29A 011
6423 4 FORMAT (3E10.4,5XI5,EIO*4) ENTR-MOD
6424 5 FORMAT (40lI")I6425 NUL=O
5426 IF(IABS(KR(2)-2)-±) Il10,11#112
6427 110 OUMliEGECITEM) -G(1,1l))'G(1,NETA)-G(1,1)) 829A 013
6428 00 113 11I,NETA 629A 014
6429 G(3,I)2G(3,I)*OUNI 829A 015
6430 G(2,I)sG(2,I)*DUMI 829A 016
6C 31 103 G (1,I1)=G (1, 1) +DUMI *(G (1,1) -G (1, 1)) eZ9A 017
6432 GO TO 152 829A 018
6433 111 READO(IN,4) A..PH,F(1,1),F(3,1),IST,F(3,NETA) ENTR-MOO

6435 ALS~)2ALPH*ALPH
6436 Ftjv1)ýF(3#l)*ALSQ
6437 REAO(KINv3)(F(2,I),IxI,NETA)
64.38 SA1(MIBTII,L) zF(3,NETA)*ALSO ENYR-MOD
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6439 CALL ?4ATSI(BAIIj,j)) 
Er-O6440 0O 131. I=1,NETA

6441 131 F(2,I)=F(2,I)*ALPH
6442 LL=2
6443 L=1
644'4 =1
6445 DO 134. MIidjATlI
6446 1:1+1
6447 IF(I-NETA) 1339133,132
6448 132 I=LL
6449 L=L+LL
6450 LL=1

* 6451 133 FtLI)=BA1(M, 1)-BAI(H,2)*F (1,1)-BAjIH,3)*F(3,j) 
ENTR-MOD645? DO 134 J=4,MATIJ

6453 134 F(LqI)=F(LvII-AI(M,J) *F(2,J-3)*6454 DO 130 H=lt?#ATil 
ENTR-MOOE4455 130 BAI AM, 1)=aE 

T-06456 eA1 (1i1)=J.0
645? CALL MATS2(f3AI.)
6458 DO 138 K=NULoNSPHI
6459 REAO(KIN,3I SP(2,1,K;, (SP(1,I,X)vI=£.NETA)
6460 SP(2,1,K)=SP(2vt,K)*ALPH
6461 L:-2
6462 1=1
6463 00 138 M=2,MATZI
6464 1=I+1
6465 IP(I-NETA) 136,136,135
6466 135 1=1
6467 L=.L4i
6468 :136 SP(LIK)iaAI(M,jj*SP(jNETAK)-8A2(Mp1 *SP(2,1,K)

6469 0 1.38 J=29MAT2J
6470 138 SP(LI,K)=SP(LIK) -8A2(M,J)'SP(1,J..1,K)
6471 00 140 Msl,MAT2I

6443 IF(NSPY4±.GT.a) READ(i(IN,5) LEF ENTR-MOD

6475 12READ (KIN,3)GW 
B29A 0396476 095 ALPH= 4./ETA(I(APPA)

6 4 7 ?F ( ± , = a .E 
N T R -M O D6478 F(2,i)0z. 

ENTR-MOD647)1 F'(3,1)= ALPH/ETA(KAPPA)*(CEAR+CBARI,)
6480 DUMi=ALPH/ETA(KAPPA)*(CBAR.0.I$)
6481 ETAI=ALPH/(F3,:)-oUMl)
6482 OUM2=0.5IETAT*ALPH/ETAT
6483 OUM3 =ALPH/(ETA(KAPPAJ..ETA(NETA))9.2*(lICBAR)
6484 (9z2.U2
6485 DO 114 I=39KAPPA
6486 IF(ETA(I-1,-ETA1, 108,109,109g

6486 F (3.-1J=F (3,1) 2. DUHi2*ET A(I-i)
6489 F(4*1-1)z-2.*OUM2
6490 GO TO 114
6493. t09 F (2, I-i=ALPH/2.,DUM1.ETA( I-I)

4 9F(3tI-j)=0Upq
b493 ! 4 1-P0
E494 114 F (1,"-uzFc£IpI2ZtF(2, I-2 )*F(2pI-1))/2.PoETAcx.-2)

64qs 00 10? I=KAPPA,P!ETA
6496 F (2,1I=ALPH-OUrI43(ETA(NETA ) -ETA (I) ) 02
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6497 FC(3,I)=2,0UM3'(ETA(NETA)-E-AA(I))
6498 F(4pI)=-2.'•DUM3
6499 107 F(II)=F(II-i)+(F(2,I)+F(2,I-1))/2.DETA(I-I)
6500 DUN=(GE(ITEN)-GW•/ALPH
6501 DO 115 I=INETA
6502 G(19I)=F(2,I)*DUM+GW
6503 G(2tI) =F1391ý *DUM
6504 115 G(3,I):F(49,) 'OUM
6505 152 CONTINUE 829A 059
6506 9901 FORMAT(1X1P12E10.3)
6507 9904 FORMAT(2X19HDEBUG FIRST GUESSES) 829A 061
6508 IF(KR(15)) 990209903t9902 e29A 062
6509 9902 CONTINUE 829A 063
6510 WRITE(KOUT,99041 829A 064
6511 O0 9906 1=1,'4
6512 9906 WRITE(KOUT,9901) (F(IJ),J=IjNETA)
6513 DO 9905 K:NULNSPMi
6514 DO 9905 I=103
6515 9905 WRITE(KOUT,9901) (SP(I9JoK),J=1,•JETA)
6515 9903 CONTINUE 829A 067
6517 RETURN 029A 068
6518 END 829+ 0
6519 FUNCTION ERP(X)
6520 TXS:2.*X*X
6521 IF(X-2.) 5,5S15
6522 5 R=0.8
6523 FN=31
6524 DO 10 1=1,15
6525 R=1.-R*T tSir-N
6525 10 FN=FN-2.
6527 ERP=R'X
6528 RETURN
6529 C SEN! CONVERGENT SERIES FOR LARGE X -- INCLUCE 0 TO RAT OF
6530 C SMALLEST TERM AND RAT TO 1. OF PRIOR TERP IF SMALLEST TERM IS
6531 C SEVENTH OR PRIOR TEFM,
6532 15 IN=(TXS-1.)/2.
6533 RAT=O.68
6534 IF(IN-6) 20,20P25
6535 20 FN=IN+IN-1
6536 Rz (TXS-FN-2.|/2**RAT
6537 R=R/TXSO (iN+2.) +R/RAT-R÷RAT
6538 GO TO 30
6539 25 IN=?
6540 R=1.0
6541 FN=13
6542 30 DO 35 I=lIN
6543 Rzi.1R*FN/TXS
6544 35 FN=FN-2.
6545 ERP=R/(2.*X)
6546 RETURN
6547 END
6548 C830B
6549 SUBROUTINE ETI"E
6550 COMMON/START/TZ
6551 CALL SECONO(TZ)
6552 RETURN
6553 END
E55. SUBROUTINE ETIMEF(T)

185



AFWL-TR-69-114, Vol I (Supp.)

6555 COMMON/ STADRT/ TZ
6556 CALL SECONO(T)
655? TxT-TZ
6558 RETURN
6559 END
6560 C 830C
6561 SUBROUTINE LIAO(LIJ,C)
6562 COrIHON/ERRCON/FLE ( 43),PGLE (30) vSPLE 3O, 8 , EL A(3131,FLEN, GLEM 03 0. 3
6563 ISPLEM( 8),ELM(1U.),EL'4MIFLHI,IGLMPIISPLH( 8bpNELM,!LMMOFL(43) 830C 4
6564 2,OGL(30),OSP1.(30, 8),FNLE(18),GNLE(15),SPNLE(1S, O),ENL(153) 830C 5

6553,FNLENGNLEtt,SPNLEM( 8), ENLNN,!FNLV,IGNLM,TSPNLM( 8) 830C 6
6564,NENLMINLIWM,DFNL(IS),DGNL(15),OSPNL(15, S)PORNL(10R 030C 7

6567 COMMON/ETACOM/ETA (150 9 ETA (I*),C(tD""'(14) r 1 (Ito, 2(141 830C 8

6568 £,LAR4153),BA1(43,16),6A2(30,15) 030C 9
6569 COMMONINONCOM/AM(153,153),DVNL(153) ,TCW, 830C 10
6570 IVLNKWOLPI4I 9),DLPK( 8, 9),TMYHOTKW( 8),FLUXJB( 9) B30C 11
6571 COMMON/INTCOM/KR(20) ,K!N,KOUTNATlI,MAT21,MATIJ,MAT2JNETA
6572 IF(L) 1,3,3
6573 1 ENL(I) =ENICI) -C*FLE(J)

F 65?'4 00 2 KzI,NATIJ ENYR-MODW

6575 2 AM(IK)=AM4(I,K)-C*BA1(JK)
6576 RETURN
6577 3 ENL(I)zENL(II-C*SPLE(JLI
6578 KK=t.-mAT2J44tAT IJ
6579 ~ 00 4 KzlNAT2.J
6580 KK=KK41
6581 4 AMNZ,KK)=AM(IpKKI-C*BA2(JK)
6582 RETURN
6583 END B0545360

6584 C830OD
6585 SUBROUTINE TLEFT(I)
6586 IZ±D00(000
6587 R~ETURN
6588 END
6589 C930E
6590 SUBROU TINE DATE(IJ)
6591 RETURN
6592 END
6593 C830F
659'4 SUBROUITNE TOO(I,J)
6595 RETURN1
6596 ENE;
6597 SUBROUTINE OGLEIN,XA~NPRN,OP01N,NUMEXo,p,fN) ENTR-MOO
6598 DIMENSION XAM(1),X(1),P(1),EMt1),PRM(1I~rPDIM(1) ENTR-MOO
E599 XOIFzX(NUMX)-X(1) EN TR- MOO

6600 IS=1 EN TR- MOO
6601 2 DO 600 Jz-1,N ENTR-HOD

6602 XAzXA04(J) ENTR-MOn
66359 1 Ox 1 NTR-MOO

E60 ITzi EN T R-MOO

661l5 61 IFLXDIF) 72960,71 FNT R- M3O

F616 71 IF(XA-X(IS)l 62,63t64. ENTR-HOO

E607 72 IF(X(ISI-XA) 62,63,6'. ENTR-MOD

6608 62 IF(IS-1) 671p671,6 8  E NT R- OO

W19N 68 IsXIS-1 ENTR-MOD
6610 IT=2 ENT R- MOO
6611 GO TO (6.6,3ENTP-1000
661? 612 IS=NUMI ENT R-POO
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6613 671 In=IS EMTR-MOO
6E14 Moo0. ENTR-MOD
6615 OPDIwfM (I) ENTR-MOO
5616 GO TO 6? ENTR-NOD
6617 63 PRvPtIS) ENTR:KOfl

660 GOTO 6ciENTR- MOD
6620 6'. ISxIS.1 ENTR-M(iD
6621 IF(IS-NUIX) 69t69,672 ENTR-MOO
6622 69 IOz? E NT R-MOO
6623 GO TO (61,65),IT ENTR-MOO
E624 65 ISuIS-i EN' R-Pfr
6625 66 121S ENTR-MOD
6626 OX=X(!1+,-X(I) EN 'R- MOO
662? X~z:'A-XhI) EN TR- MOO
6628 Gm ( i(P t14-)-P( 1))OX) -EM (1) IOX ENTR-MOO
6629 Fa( (!EM (1+1)-E" (1) ) /OX) -2. G)I/DX ENTR-MOG
6630 HxFý.!-(~)+)x ENTR-MOO
6631 OPOIuNM+HEM(I)F*FXDOXO ENTR-MOO
6632 6? PR=(KeE"(I))fXOP(1) ENTR-MOO
6633 601 CONTINUE NTRMO1
6634 PRM(J)2PR ENTR-MOD

6635 600 OPOIN (J) =OPDI ET-
6636 F1 CONTINUE ENTR-MCO

6637 I. RETURN E NT R-MOO
6638 END ENTR-MOO
6639 C831A 831A o01
6640 SUBROUTINE CHA 831A J02
E641 C TWO MOVING BOUNDARY INTERNAL 0CNDUCTION PACKAGE 831.A 003
6642 C AEROTHERM CORPORATION RN KENDALL C MOYER 631A 004
6643 COHHION/CANCON/TLNC(2Q,10,2),TNG(20),TTS(20,10,z),TC-HEPI(20,1o,2), 831A 0a5
6644' INLO(20),NNI(20oJ,(HI(20),JCMA,IHG,INC,NNG, 931A 006
6545 SZTCHf2),T1P(2),TRAO(2),IA8 B31A 007
6646 3,TT2(20,2),THZ(20,2),TTi(30),TMG(30),0NI2(2),TA(39),DELMG,I1,12,CH631A 006
6647 I-,CM1D,8PR"G,KCM1(1o 031A 009
6648 EQUIVALENCE (NCLASS,~JCMA) B31A 010
6649 CONNLOO/OTIXONRII2)I~?)l(3 e31A 011
6650 COMMON/CMACOM/TEP(20,2)9 TCP(20, 21,TKP(2a, 2) 831A 012
6651 3,RHO(2),NATL(3ahCEIA39),SO(ZO),H(3aý,RCt3a),RA(3a),RECORo(361, 631A 013
E652 4 AR E A ( 3 ), EM A (3SI:,ý VI 1) , P31A 014
6653 5R0A(I52),RO6(iSZ1,R0C(12) , 0 3 1A 015
6654 6 TP 1(30) vVF Z pCMH vNPR, 831A 016
6655 7LCT,NPG,11,NBN,NUMN,WL, OEL",RFT,ftMORA,RNOR9, RNRC, TRA 831A 017
6656 8CA,TRACU,TRACC,POOA,RNMOO,PMOVC,EA,EmECuam.,gC,PSIAPSI",PSIC,33IA C1s
6657 9TRACH9 PET sPETE ,RSV v TA 90TPR3, OTPR2, OTPOT, TPR 3, TPR2, TH&RO, T F 1N, WT 431A 019
6658 COMMON /CMACOH/E 0SWqTRE St .31* 020Z
6659 ITMWI,GAMAOWGNO.FJFM,FJFS,JF,JFMP,JFN.!NPUT, OTm!N.SRpNCOHnV,1.' 021
6660 21NCI4,OlrMSMN,NI,NOI,CMCRI,PYCRI,*CON, Nk,Tx(3I) FI(0)S)F?(34) 831 0?2
6661 COMNSC/FCMCNOMOI,[TFFEA~~,Eis,1,4 PitA 023
6662 £VRMVKP, 1IPt,?RAIRIIRC,IR0,ITL,MEI,0O,TA3C,T(EqP,TSMA,TSMI, TSSQ 931A 02%
W63 COWNON/S9CP/ TNXT, OWCP(3),CPE(3),TO(21),VITER(511,EITER(S1) Pit& 025

* 6664v CONNON/SSCP/ Y2(161 02 (16) *Y3(8 #03(4) 01(7),POI2) P31* 044
666S COMPON /SDCP/ CPC ( Sg) ,CPV 4 SO) CP ( 5 0MPt S 0) , C ( 50) CN (5 0), P314 027
6666 IkATI 50),ROT( 50),ROt 501,1( SO),RON1 50),CH" (0R 50), P131 A 0 24
6667 ZC;NC( 50),A( 501#0B( 50)oC( 50),O( SO),EMOf So1,CMO( Sol 811A 029

* 6668 C OPION/Se9CP /R, q CNz, CNOL v OE0T9OFOI T *OSOTSCTMeGSMS # R, 931A 030
6669 iHE, ITSPRf S sONMEH#OCKEPTOQCONDQ CONOT , CrONV,QO:~NVT ORA ORP, P314 031
6670 2QRPT,RA0,RAOT,RSU,SIG, TSAVE,VF,IPI,ASU ~~



AFWI.-TR-b9- 114, Vu1 I (Supp.)

6671 C0HP9ONf"ISC/ BPRMCMTCCLO,CPICPGAS,CPNL,CZ,DCDTOECOM, 83IA 033
6672 IDECOMT,DELCR,DC~LR,DEN0LD,D!OT,0NS,DPDTDRLCPORLCDRLPtDRLDRCAC, 231A 1,34.
6673 ZOROATOROSCDROL'TCRDCCDROCT,ORODTD, DSýT,SI,DStOSS,DTAOTNCDThSB3IA 035
6674. 39DTSPOVSOZ,EGOEZ #FACT 1,FACT2,FA,F3,FC,FJF,FK,FZ,GSEGR,GSpp,GSMT. e31A 0 3F
6675 1.GZ,H1,HAPH8,HBARHGAS,#4RES,!ElXWN,!,IStISV,ITER,JIJKK,K,KTL, e314 037
6676 SNOROtt. I tKLvNNNZtO,PGPL~,PGPUT, POLO, POW, OLOSSQLOSST, ,RO ADI ROOZ, SA83 1A 038
6677 6,SOEGR,TASTii,TERN1, TERPI2,TERN3,ThOS,TMTHPRT,TN,TOP1,TOP2,10P3,1,'331A 039
6678 ?TTtVOL,X1 931A 04.0

669EQUIVALENCE (OH1,ON12(I)),(DN!,Dti12Z2),EYS,TA) 631A 01#1
6680 542? FORPIAT(/33Xi4'H----OUTPUT----) 831A 062?
6681 54.3 FORMAT(//6X1I.I2H- IF11.4,9H SECONDS tf#(2H-)
6682 541.4 FORNAT(6X,4NTl"C,?X,4.HSURF,2XtaIPROB,2X,7NSURtFACE,5X,6p4N WALL, 831*. 045
6663 11.Xf6iH EDGE,bX,IO0t4EAT Ca FF,6X,6KCI4/CHOf6X,4"STEPZx,a.H!TER,?xhaHB!1A 34.6
6681. 2OFTN92X,8NRAD (tN),3X,8MI3TUILB),2X,CMlgSTULg),3x,lt4M(L3/SQ FT-SECd3I1A 04.7
6685 311 8311A 04.8
6686 54.5 FORPIAT(6X,!14,2I6,F10.1.,Fli.2,Flo.?.F1z.1.,7x,Fe.5/1N e 314 0149
6687 54.6 FORMAT(33X,20ti --- ABLATION4 RATES --- ) 831A 05a
6685 54.7 FCRMAT(8X,?M8 PRIME,3X,Q,4a PRIME G,3X,10HM1 COT CMAR,3X,9mM OCT GS.'383A 05t.
6689 16Y,6MN C~4AR,7X,5HN GAS/31.X,1fs(L8/SO FT-SEC1,I1X,ISM(LB/ORIG SQ FTq3!A 052
6690 Z) 31A 053
6691 54.8 FORMAT(5X,F8.5,2X,Fe.5,1.(3X,Ft0.6/I1H 9 34.A C"5.
6692 54.60 FORMAT (27X, 32H ---R ECES SIONS5/RECESSION RATES ---If R314 015
6693 i33XI9M(IINJ (IN/SECI/ P31A :ý
6694 2 i6X,7HSIJRFACE,16X,tHCMAR (,F1..2,1H) ,IIX,IIHPYROLYSIS (,F1*..Z,IH)VI3¶. 057
6695 5481 FOR"AT(5X,3(1.XF'r.7.,jM/,F9,7)/1H ) 31A 058
6696 54.8? FORM4AT (?X,31f4 --- SURFACE ENERGY FLUX TERMS--- /25X,37M'CtJRENT RPTfe3![1A 059
6697 1 (STU/SO FT SURFACE-SEC)/241X,38HAN0 IMTEGRAIEO VALUES (@TU/ORIG SQ83IA 06r
6698 2 FT)/ e~i 061
6699 3 IIX,10HCONVECTED ,1X,'0OM RADIATED 41XpI0M RADIATED ,4XF104 CHdER314 067
6700 1.MICAL ,4.X,10HCONOUCTION/17XVtiIN,12X,2MT1N,iX,3HCUT,8%f,12MGEWERATIOI31A 06.3
6701 SON,7X,4HAWAY) 031A 064
6702 54.83 FORMAT (6X,4.HRATE,3X,5(EIO.2,1.X)/6X,5NMTOTAL,2X,5(110.3,4.X)/1m I o1A 065
6703 5L46I FORMAT(30X,2741-.-INTERIOR E4~RGY TERMS --- /ZfX,]7wCUfRRNT RATES (@Toý!! 1,6
6704. lU/SO FT SURFACE-SEC)/2aX,381.A4N0 INTEGRATED VALUES C3TU/OftlG S-1 FT) 81A 067
6705 21 13 3li 0 &A
6706 3 13X,9HPYROL GAS,7X,61.O[COMP,6X,10MCCýVECrrOMI,*X,7NSTORAG(, 0314 069
6707 1b7X,?HLO4;S AT/11.X,7NP1CK UP fX,jý4A050RPTION,3X,1IMwITH SOLIOS,SX, d31A 070

8 8KHI SCLID,6Xt4H~fAR FACE) 831A 071
6709 5'.65 FCiRA 6,HRATX5EI.,.xx5TTL2,5Eo31XI 031A 072
6710 54,9 FORMAT (6XsthN00E MAT3X4.MTEMP3X7HD(NSITY3XgWENTMALPY2XO"iDDE )9AT3X'.!31A 073
67it IHTEHP3X7MOE94SITY3XSWENTNALP?/1517M(OEG R)IIM 4LB/CU FT191A (ftU/L5)6!IA ýM'
6712 211R7N(DEG R)1N1 (La/CU FY3'I'N (OTUILO') !q3IA 075
E 713 54.90 FORNAT(6XSNNODE !3,X4TNX74E IYZ3~)CNqT/2~~%. 76
67116 ICE MAT.3X, MTEMP,3X,7MOENS!TY,2X,9NCOwCfUTU#/t)5rM(OEG R),I1M (LR@314 0?7
671S 2/Cu FY,,9H FT SC F),ijx,TmHC[G 00#114 (1.3/CL FT)0,SN FT SC F)l 83!A 073
C716 550 FORMAT (5?4, 7FIC. 39 2 XF01. 7 pE?I1.Flo Zvf10*3vF10.?) 9'3 1A "Ibr
6717 5500 paMYr71.F.,F'?,xa61,?4.9 0603,I.6 i:

6718 551 ;73R1AY(11N1I0K5HAER0TH[R" C1.ARMING WNTERIAL THERMAL RESPO)NSE skm- AP3*a 181
6719 1.CLATIOni PROGRAM/?1X4b)*1At.EIj/IN 67X?A6) 11A 012

6 7:3 55? FORMATY(11,67HOP710?:AL OUj1PUT Oir YMERMCCOUPLE TEMPERATURES N040/0;t c !"t
6?Z1 XSOTk*E*M DEPT"'%/:!##X37'40[PYMoS I'[ASURCO FRO" ORIGINAL -.uvFAC[/Z4.t, al" I &At
6 7"! 7?3tOTEMPIEPATU'RES IN n[GREEI 4ANv(Iftff/6X#'74fACH OLYPIUI vtOf' S40%&'i ~1* 5

3 T~~ t rNE IN' SEI-u) THE CL4*fNT SURFACt TENPfRATURE.#6Eoith ZCT(T l
6 ?Z% tMPtRATURES Of ,I2*10*4. TH(RmCC§~uPLES, AND YPI DEPTI'S 14 INC04FS OF @".A 068

6775 72,1 1 RS'E RWs//6 X 0 4)4.04F FIRSST LOCK S1MCMs A SANIKE 1114C sw: "tui aCIA
.1 7p i6 6OAC1F TE~POCATUOE, T4E SP-ECXFj[C/6r.7!W6C[PTj-S or T~f vwrRPoCCCLftS!`tA 1 *1

7? ~7 (IF ANY) ViT2 T-4f O!-0WER" 7EMPVSITORES. TsWE/fj~f,7A~tAW4&wF1 C4'1ft
4r~! Tt'T E~'O C Tk4f APRANGEMEWN7 OF TO[E OUTPUT 11z,,~* 1 7A
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6729 9(10(2xrF1S.*31f 831A 092
673o 553 FORMtAT f//6XtlIHOVTPUT DAA,/ 31A 091
0731 554. FORMAT 411@I2X.FO411 031A 09*.
6732 Sa1 FO1MATISFl@.f*(I6X?Flfi.,#O 031A 095
6733 $02 FORNATf 1?EIo.3f 831A 096
673#4 C 9314 097
6735 C 031A @8"
6736 7801 GO TO f7601,6Q61,?6l,761,7e1IJCP* 931A 019

67? 7601 CONTIN.IE 8311 too
b?38 DNCP(3)899999. 831A 101
6,139 st"~.4.81E.12 P31A 18?
6?4.Q C CHARt AN40 PYWLYSIS Z0IE CRITERIAL OENSZ'!-ES 031A 103
67'.1 OMCP(11aftKO(Z) #CNCRI*fRW3(I1)-RPI(2)1 031A 11.
(7412 ONCP(2)zRHO0(2).PYCR1(Pnmoi1)-6NO(t)I 031A ICS
674.3 C 831* 1S6
714.4 C INITIAL. VALUES FOR TIMIE L0CF 031A 107

671.5 C 831A 105
f?6 1391 LTERu-1 831A 109

674.8 CM"aI.2 831* III
674.9 TMZ*O=TPR(2) e31A 112

t MTNXTsTPR(2I 831A 113

(753 THFI'#u'PR (1) 631A III:
6751k TA~p~mI ~ R 031A It,
6155 ITPRTP3TMe 831A 115

t75? GSMTze.0 61 2
6758 GS'NS=O. 831A 121
6759 CROme.6 I031 122
6760 CNTm0. 831* 11?3
6761 0$UTaus.0 831A 125

6743z OSOTaI. 031* 177

6764. DIOT-0. 81 t
6765 CPE(1J=0. Rita 114
6766 CP((?1ac. E31A 1.30
t76k COLOrf. 91 3
6764 POLCm*. P314 131
6769 OCOTRO. 9314 1 V
*77e Dr. 83*. lt 133

6.71 GCONO&I. "I Ia I
(772 00CN[a . e,11* 131

677k Ralle ! IIA t!

6?75 8OfV * Nits 139
67Y7 ORPT-2. fit&144*.

1775Yq a**OTa. pill I #&
a?$: OC OW T@ aI 16.
(7*1 -,p 1- 14.4

D6E~OT,. f3tA I Is,

(765 Tyne. p71*I 14.4
6766 T"-I. Pit&t a
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E787 SOEGR=D0. 831A 150
6738 GSEGRza0 931A 151
6789 PGPU= 0. 83 1A 152
6790 0ECOM=O. 831A 153
6791 EGO=0. uJiA 154+
6792 HW=U. I631A 155
6793 BR~o. B31A 156
6794 KK=O 831A 157
6795 TH=THZRO 831A 158
ý.796 THDS=THZRoO-TK:N B31A 159
6797 THPRT=TH B31A 160

* 6798 REWIND 3 e31A 161
6799 CALL LCOUNT C-2,LC-oNPG,RECC,-0(35)) 031IA 162
6800 WRITE .KOUT,542) 831A 163
6801 I5=0 e31A 164+

* 6802 DTH=OTHIN 831A 165
6 R0, RSU=ABS(RSV) 831A 166
6804 DELCR=AMINl(DEL(1) ,PZLM)/5.O e31A 167
6805 'TSAVE=TA(I)+i.o 831A 168
6806 FAC1I.-PSIA)*BA#(RHClOAWft1.-PSIA)) 931A 169
6807 FB=(1.--PSIB)*B8*(RHOO8**(1.-PSIB)) 831A 170
6808 FC:(1.-PSIC)*BC*ARHOOC**(1.-PSIC)) 831A 171
6809 C 831A 172
68 10 C aEGINNING OF TIME LOOP 83iA 173
6811 C 831A 174.

6812 C410 ITER=ITER+1 B31A 176
6813 JC2~ 31A17

6815 C CALCULATION OF NODAt PROPERTIES 83A178
6816 831A179

6517 00 108 N=2#NL B31A 180
681688 108 RA(N-1)zRA(N-l)-ýDSI 831A Hil
6819 RA(NLI=RA(NL)+DSI/2, 831A 182
6820 CALL OGLECNL,RARR,NUMN,RA'J,AREA,EMA) 831A 183

6821 ASU=RR(l) B31A 184
6822 J-1i-JFH-JF 931A 185
6823 100 DO 105 N1.NL P31A 186
6824 J=J+JF 831A 187

685RR(N)=RR(N)/ASU 831A 188
6826 CALL LOOK (3,TA(N),TT2,TCP,TKP,THZOY2,Y2(4),3) 831A 189
6827 CN(N)=Y2(2) 831A 190
682A CPV(N)=Y2(i) 83iA 191

689HP(N)=Y2(3)+0H1 831A 192
6830 CALL LOOK C4,TA(N) ,TT2(1,2) ,TCP(1,2),TKP(1,2) ,THZ(1,2J ,O,Y2,02,3) 831A 1.93
6831 CNC(N)=Y2(2) 831A 194

6832 CPC(N)=Y2(1) 83iA 195
6833 HC(N)=Y2(3)+DH2 P1 9
6 834 IF VIATL(N)-1) 103,101,102 B31A 1.97
E835 101 X(N)=1. 831A 198
6836 CP (N) =CPV (N) B31A 199

EF7 (N)=I4P(N) 9131A 20n
8 38 RD (N) =PHO()() 031A 201

6839 ROT(NJ=RHO(1) B31A 202
F' 6840 GO TO 105 B31.A 203

6841 102 X(N)0O. 831A 204+
U842 CN(N)=Y2(2) 831A 2(5
6843 H(N)=HC(N) 81 0
5844 CP (N) =PC (N) 0331A 20:ý
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6845 RO (N) a HO (2) 831A 208
6846 ROT M =RH~O(2) 83iA 299
63347 GO TO 105 83 1A 210
6848 193 11(N) z PETE-PETfRO(N) 831A 211
634.9 H(N)=X(N)#HP(N).(1.-X(N))*14C(N) 831A 212

*6850 CP(N)=X(N)#CPV(,i)+(I.-X(N) )*CPC(N) 831A 213
6851 IF(N-L) 109,109,104 831A 2 it
6852 109 ROTI1)=GAMA'(ROA(I1R.R0(1J).ONG'ROC(13 831A 215
6853 GO TO 1riS 831A 216
6854 104 ROT(N)=(ROA(J)+ROB(fl))GAMA.OMG'(ROC(J)ý 831A 217
6855 105 CONTINUE 0331A 218
6856 IF (NUNN-NDN) 112,106,106 831A 219
6851 106 00 107 N=NBNNMUMN 831A 220
6858 RR(N)=AREA(N)fASU B31A 221
6859 KT=MATL(N) 831A 222
6860 CALL LOOK(KT+2,TAfNITT2(1,KT),TCP(lKT),TKP(1,KT)v,OOyz,2,2)2 831A 22-3
68161 CP(N)=Y2(i) 831A 224
6662 CN(N)=Y2(2) B31A 225
6863 RAT(N)=DEL(N)/(CNIN)*RR(N)) 831A 226
6864 107 RO(N)=RHO(KT) 03iA 227
6865 112 HRSSGES*TCUN-RS*TANM)*+RS*)HOV1E3
6866 RA(UNI=*(RSRRNM'1oUOOI 031A 229
6867 OLOSS=(TA(NL)-TA(NBM))/(0.5'(RAT(NLJ+RAT(NeM))sRC(NL)/RR(NL)) 831A 230
6868 QLOSST=QLOSST+QLoss'flTH/AREA(1')'ASU 031A 231
6869 CMT=CMTRMO(21 'DS0T*ASU/AREA(1)*DTH B31A 232
6e70 DEL(NUMN+1)=CN(NUMN)/HRES 831A 233
6871 RR(NUMN*1)=RR(NUMN) 831A 234
6872 DTHS=DTH 83iA 235
$873 DTS=TSAVE-TA(1) B31A 2?6
6874, MIT(ER) 15i,9113,151 83tA 237
6 875 113 DOET=0. 831A 238
6-876 ITER=1 831A 239
6877 CH=TCH(2) e31A 240
6878 JCtIA=2 B31A 241
6 8 7, GO TO 3000 831A 242
6 88 C 831A 243
ý688$ C OUTPUT 831A 244
6882' C 831A 245
6883 151 JCMA=2 831A 246
6884 IF(TH-TNXT+.00001) 700,3000,3000 831A 247
6885 700 JCMA=1 B31A 248
6886 1ýIb 1-THPRT4+.00001) 3410,3000,3000 831A 249
6887 3410 IOUttP=1 831A 250
6888 IF(KCM(4)) 4410,4410t3411 B31A 25t
6889 3000 IOUMPOD 831A 252
6890 3411 010W=12.'OSDTB 231A 253
6891 NOR=NBM-NL-1 M3A 254.
6892 NLI=(NUMN-NDR+1)/2 83iA 255
6893 CALL LCOUNT(33+NLILCT,NPG,RECORD(35)) M3A 256
6894 32? WRITE (KOUT,543)TH B31A 257
6895 WRITE (ICOUT,544) 831A 258
6896 WRITE (KOUT,545) ITER,ITS,II ,RSU,HWot4E,CHBR 831A 259
6897 WRITE (KOUT,546) B31A 260
6895 WRITE (i(OUT,547) 831A 261
6899 BPRM=(GSMS+CMD) /CH 831A 262
6900 BPRMG= GSN4S/CH B31A 263
69301 WRrrE (KOUT,548) SPRMI9PRMGCMDCSMS,CMTGSMT 831A 264
6902 WRITE (i(OUT,5480) CHCRIPYCRI 831A 265
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6903 WRITE (KOUT,5481) SAD!OTCPE(1),OCOTsCPE(2),OPDT 131A 266
6904 WRITE (KOUT,5482) C31A 267
6905 3224 WRITE (KOUTp5483) QCONVpQRPRADCCHEMNCONDQCONVT,QRPTRAOTOCHEMB3iA 268
6906 ITQCONOT B31A 269
6907 WRITE (KOUT5484{) M31A 270
6908 WRITE fKOUTp5485)PGPUUECOMr TBOEOTQLOSS,FGPUTDECOHT, TTOEDTTB3iA 271
6909 1QLOSST B31A 272
6910 IF (NCON) 3020,3020,3021 231A 273
6911 3021 WRITE'KOUT,5490) B31A 274
p912 GO TO 3022 B31A 275
6913 3020 WRITE(KOUTS49) 831A 276
6914 3022 CONTINUE 831A 277
6915 IF(II'.NP) 302393023,190 831A 278
6916 3023 IF(NOI) 190,190,183 B31A 279
6917 183 CALL SLOPO (NLRA(1),TA(1),ENOt),EMO(1)) B31A 280
6918 IF(NO) 182,182,184 B31A 281
6919 184 CALL OGLE (NOSOTO(1),NLRA(1b)TA(1),EHO(1)) B31A 282
6920 182 IF (NI) 189,189,185 B31A 283
6921 185 00 186 I=IPNL 831A 2 X
6922 186 EMO(I)=I./EMO(I) M31A 285
6923 CALL OGLE (NISO(NO+1),TO(NC+I),NLTARAEMC) 831A 286
6924 189 IF (NN) 188,188,187 B31A 287

6925 187 WRITE (7,581) THTS,(TO(I)g I.-",*NOI) 231A 288

6926 188 WRITE (3) THITS, (TO(M I=)1 NOI) B31A 289
6927 KK=KK+ B3iA 290
6928 190 CONTINUE 031A 291.

6929 IF (NCON) 3012,3012,3006 23' 292
6930 3006 00 3009 I=1,NL 031A 293

69Z1 IF (WT) 3007,3007,3008 831A 294

6932 3008 CALL LOOK(1IX(I),TXFFIF2,COYIDI,2) 831A 295
6933 CNO(1M=Y(1)'•CN (I) +YI(2)*CNC(D) B31A 296

6934 GO TO 3009 831A 297
6935 3007 CNO(I)=X(I)*CN(I)+(1,O-X(I))*CNC(I) B31A 2S8

6936 3009 CONTINUE B31A 299
693? 3012 C^NTINUE B3_A 3C0

6938 1) 3011 JzINLI M31A 301
69,39 K-NLI 831A 302
6940 L=J 831A 303

6941 IF (L-NL) 3002,3002,3001 B31A 304

6942 30C1 L=L+NDR 831A 305

E943 GO TO 3003 B31A 306

6944 3002 IF (L+NLI-NL) 3003,3003,3005 031A 307

6945 3005 K=NLI*NDR B31A 3n8
6946 3003 N=MINO(NUMNK+L) 831A 309

6947 IF (NOON) 3004,3004,3010 n31A 310

6948 3004 WRITE (KOUT9550) (IrATL(IMTA•I),RO(I),H(I), I=LNVK) 831A 1J.i

6949 GO TO 3011 P3iA 312

6950 3010 WRITE(KOUT,5500)(IMATLfIJ),A(I),RO(I),CNO(I),I=LNK) B31A 313
6951 3011 CONTINUE BMA 3V4

6952 IF(IOLMP) 3225,3225,44A0 031A 315

6953 3225 IFiTH-THFIN+0.00001)i151,2 92 031A 316
6954 2 JCMA=JCMA-1 631A 317

6955 IF (NOI) 1,1,3 P31A 31C

6956 3 REWIND 3 83.A 319

6q57 CALL LCOUNT (-19LCTNPGRECORO(35)) B31A 320

E958 WRITE (KOUT,552) NONITHTS,(SO(I), !=INCI) 831A 32t

6959 WRITE (KOUT,553) 231A 32?

E960 00 1, K=IKK 831A 323
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6961 READ (3) TI9pTS, (TO(I)t Im1,NOI) e31A 324.
6962 4 WRITE fi(OUf,554D TH,TS, (T0(I), Iul,NOI) 831A 32F
6963 GO TO I 831A 326
6964. 1151 IF(JCMA-2) 606,799,606 ESIA 327
6965 6561 TNXTzAMAXI(TPR(1),TPR(211 B31A 328
6966 606 IF(T14-TPR2+0*00001) 154,158,158 831A 329
696? 158 DTPRT=DTPR2 83iA 330
6968 DTPR2=DTPR3 831A 331
6969 TPR2=TPR3 83tA 332
6970 TPR3R=THFIN 831A 333
6971 15'4 THPRT=AMINI(THPRT.OTCRTTPI12,T!4XT) 831A 334
6972 4410 OTH=AMINI(DTH6,DELCR/(DSDTB,.00000cE1),TH-THOS, 50.O/(ABS(TSAVE-TA(831A 335
b973 11))+*1)'DTH) 831A 335
6974 TSAVE=TA(1) 831A 337
6975 DTH=(THPRT-TH)/(AINT((THPRT-TH)/DTH+1. 0)) B31A 338
6976 14k TH=TH+DTH 831A 33?
6977 610 IF(DTH1-90U0O01) 162,162,608 B31A 340
6978 162 WRITE KOU7,582) TH,DTH,DTHS,DTH8,THDSDTS,DELCR,DSDTB 831A 341
6979 TH=THFIN 831A 342
6980 JCMA=0 831A '343
6981 GO TO 3000 B31A 344
61982 C 831A 345
6983 C INTERNAL DECOMPOSITION -- DENSITY CALCULATION 831A 346
6984 608 N=-JF14 831A 34.7
6985 C B31A 348
6986 C SPECIFY SURFACE CHANGES OURING THIS TIME INTERVAL B31A 349
6957 DSOT=DSOTB 831A 350
6988 DS=DSDT*DTH 831A 351
6989 OSI=12.0*Os 831A 352
6990 SA=SA4DSI 631A 353
6991 RSU=ABS(RSVGSA) 831A 354
6992 OTH9mDTHC B31A 355
6993 DEL(NL)=DEL(NL)-OS 831A 356
6994. FK=0.0 83JA 357
6995 FJF=FJFH 831A 358
6996 Jj=JFHP B31A 359
6997 DENOLD=RHO(2) 831A 360
6998 COLD=CPE(1) 831A 361
6999 POLD=GPE(2) 831A 362
7000 CPE(11=SA 831A 363
7001 CPE(2)=SA 831A 364
7002 IE21 831A 365
7003 ROOZ=D.o 831A 366
7004. OTA=9.
7005 TA(NLI+)-TA(NBN4) 933±A 369
7006 OEL(NL+1)=DEL(NBM) 331A 370
7007 RR(NL+i)=RR(NOM) 831A 371
7008 00 252 I1,1NL B31A 372
7009 ISV=MINO(NLI,1+1)
7010 OMOG(I)=0.0 031A 373
7011 R0W(I)=ROOZ 3 374
7012 DSS=FJF/DEL(I)*DSOT 031A 375
7013 J?.Ji 83 It 3 76
7014 00 255 J=J2,JF M3A 377
7015 N=N+Ji-1 83iA 378
7015 IF (J-JFHP) 253 1259,253 83iA 379
7017 259 IF(MATL(I)+MATf .ISV)-4) 263o260,263
7018 263 IFCAMAXI(TA(I)ITA(I+1fl-TRACM)261,261,262 031A 381
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70019 261 IF(MATL(IDttATL(I)+MATLtISVl-3) 262,260,262
7020 260 JI=JFHP 831A 383
7021 ROOZ=FJFH*RQ(I+1) 831A 384
7022 RON(I)=RON(I)+FJFH*RO(I) 831A 385
7023 N=N.JFH B31A 386

S 7024 GO TO 264. 831A 387
('025 262 RO07=0.0 831A 388
7026 J11i 83iA 389
7027 OT=T(+)T~)/FF+J/E('*E(4)R()R(~) 831A 390
7026 TAS=TA() M3A 391
7029 253 N=N+l 831A 392
.030 IF(ABS(DSS)-*000001) 1016,1016,1017 831A 393
7031 1016 OROAC=0. 831A 3S4
7032 DRO2C=0. 831A 395
7033 DROCC=0. B31A 396
7034 GO TO) 1021 931A 397
7035 1017 IF(I-NL) 1015,1018,1015 831A 398
7036 1018 FK=FI-1.0 M3A 399
7037 !F(FK) jojq199tj6,j020 831A 400

7038 1019 FK=FJF-1.0 831A 401
7039 1020OSS=SDT/EL(T*FK 31A 402

7040 1015 IF (N-I) 11159,12159,1115 M3A 403
7041 1115 DROAC=(ROA(N+I)-ROA(N1))*SS 831A 404
704.2 ZiOBC=(ROB(N+1)-ROS'N))*DSS 831A 405
1043 DROCC=(ROC(N+I)-ROC(N))*DSS B31A 4D6
7044 GO TO 1021 831A 407
7045 1215 CONTINUE 8331A 408
7046 135 OROAC=(ROA(N+1)-RHOR.A)*DSS M3A 4C9
7047 OR08C=(ROB(N+'.)-RHORB)*OSS B31A 410
7048 DROCC=(ROC(N+I)-RHORCb ROSS 831A 411
7049 ROT(il=RHO(2) 831A 412
7050 1021 TAS=TAS+DTA B31A 413
7051 IF(TAS-TRACMl) 227,227,229 231A 414
7052 229 IF(TAS -TRACA) 201,201,202 831A 415
7053 201 DROAT=0.0 831A 41E
7054 GO TO 2113 B31A 417
7055 202 IF(RHORA-ROA(N)) 211,201,201 831A 418
7056 211 RD=ROA(N)-RHORA 831A 4.19
7051 POW=I.-PSIA 831A 420
7056 IF(POW)2111,211~2l211 P31A 421
7059 2111 DROAT=(-RO4((RD**POW)- FA*EXP(-EAtTAS)'t3THI"* 031A 422
7060 i(1./POW))/OTH B31A 423
7061 GO TO 2113 P31A 424
7062 2112 OROAT=RO*(EXP(-eA*OTH*EXP(-EAITAS))-1.)/OTIH 031A 425
7063 2113 ROA(N)=FROA(N)+(OROAT.DR0AC)#DTH 831A 4#26
7064 221 IF(TAS -TRAC3)203v203p20'. 631A 427
7065 203 0ROBT=0.0 031A 42d
7066 GO TO 2133 831A 429
7067 ?04 IF(RHOR8-ROB(N)fl23,203,203 M3A 430
7068 213 RD=ROB(N)-RHORB 831A 431.
7069 POW~i.-PSIS 831A 4 '2
7070 IF(PoW)2131,2132t2i31 831A 411
7071 2131 oROBT=(-RI+((RD*OPOW)- FIB*EXP (-EB/TASIfT H).1 B%~A 4ý
7072 1(1./POWfl/DI4 83. 435
7073 GO TO 2133 B31A 43C.
7074. 2132 DRB=U JIA8*T*X(-BTS)-./T 437
707r, 2133 ROB(N)=RO8(N)+(0RO8T.DRO8C)'DTH 31A 438
7076 223 IF(TAS -TRACC) 205,205,206 031A~ 439
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7077 205 OROCTvD.0 831A 440
7078 GO TO 2153 231A 4 1.
7079 206 IF(RI4ORC-ROCIN))215,20592005 631A4 '42
7080 215 RD=RO)C(N)-RHORC 831A 443
7081 POWuIO-PSIC 831A 444'
?082 IF~ (POW) 215192152,2151 B31A 445
7083 2151 GROCT=(-Ro+(CRO"*POW)- FC*EVP(-EC/TAS)'OTH)** 6314 446
?084 1(1s/POW1)fOTH 831A 447
7065 GO TO 2153 831A 448
7086 2152 DROCT=RD'(EXP(-BG*OTM'EXP(-EC/TAS))-1±d/OTI 6314 449
7087 2153 R0C(N).2ROC(N)+(DROCTOROCC) ODTN 831A 450
7088 225 DMDG(IV)ODGD(I)-0EL(I)'((ORQATDRO6T)OGAhA+Crq6#DROCT) 031A 451
'089 227 DNSx(ROA(N).ROB(N) )*GAN4A.ONG*ROC(N) 6314 452
7090 RON(I)=RON(I).DWS 831A 453
7091 IF(N-1) 2251,2253,2251 631A 454.
7092 2251 IF(DNS-ONCP(IE)) 2253,2292,2252 831A 455
7093 222CPE(IE)=OEL(I)*((FLOAT(N)-0.5)/FJF+1.-FLOAT(I3)'12.+RA(r) 6314 456
7094. CPEhIE)=CFE(IE)-DEL(I)/(ONS-OENOLO*1.E-3b)P(DNS-ONCP(IE))IFJFV12.
7095 CPE(IE1=AMAXi1CPE(IE),SA) 631A 458
7096 IE=IE+i 831A 459
7097 2253 DENOLO=ONS B31A 460
7098 255 TAS=TAS+DTA 631A4 '61
7099 264. 0MOG(I)=DMDG(I)/FJF*PR(I) 831A 462
7100 RONtI)=RON(I)/F,,F 831A 463
7:01 IF(I-1) 257,257,254 B314 464.
7102 257 FJF*FJFS L131A4 Eli
7103 DTA=OTA/OEL(1V*DELf2)/2**RR(2) 8314 466
1104 GO TO 252 B31A 467
7105 254 OT=T/E()OLI+)R~)I~Zl 6314 468
7196 252 CONTINUE 6314 469
7107 C NOW SPECIFY NECESSARY NEW POST-DECOMPOSITION PROPERTIES 631A 470
7108 J=JFHP 8314 471
7109 00 85 I1,1NL 831A 472
7110 IF(A8S(RON(I)-RHO(1))-e0t) 81,81,82 8314 473
7111 81 MATL(I)z1 6314 474
7112 X (I) z1 0 a6314 475
7113 GO TO 85 831A 476
?114 82 IF (A9S(RON(I)-RHO(2))-*0j) 83,83,84 8314 477
7115 83 MATL(I)=2 6314 478
7116 X(I)=Do 631A 479
7117 C 14( I aC NC (I, I 31A 480
7118 GO TO 85 631A 481
7119 84 HATLII1vC 831A 482
7120 XUI)PErC-PET/RONtZ5 8314 483
7121 IF (WTI 85009890098501 831A 4 u.
7122 8501 CALL LOOK(11,X(I),TX,F1,F2,OOYID±,z) 8314 485
7123 CN (I)= Y 1(1)*CN (I I +Y1(2) *CNC (1) 8314 486
7124. GO TO 05 831A 4e
7125 13500 CN(I)zX(I)*CN(II.(1,D-X(XI )*CNC(fl 8314 488
7126 85 RAT(I~sO[L(I)/(CN(I)fftR(V) 8314 489
7127' GSM*O.0 831A4 S1
7128 00 1;ý2 1*21,Ni. Bý1A 492
7129 122 GSM=GSt4*OMOG(I) 831A 49,3
7130 GSMSinGS4 8314 494
7131 GSMqT*GS14tGSNSOASU/AREA(I *OTH 831A 495
7132 0COTx(CPE(1)-COLO)/OTH 83±4 496
7133 OPOTx(CP[(2)-POLO)/OTH 831A 497
7130t C fl31A 498
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7M.3 C CALCULATIOV OF IMPLICIT TEMPERATURE COEFFICIEthTS P31A 499
?136 C AND INTERNAL. ENERGY RATE TERMS 831A 500
713? C "AIN BLOCA 831A 501
7138 OVemes 831A 502
?139 SOEGRZOD 831*A 503
?1'.0 GSEGRxO. 831A 504
?141 Teza. 831A 505
7142 RAT (1)it29 *RAT (1) 631A 5 C6
7143 CPNLtfCP(NLI B31A 567
7 V04 NLMxNL-1 831A 506
7145 ININwo 831A 509
71146 DO 30 XuIMINNLM 031A 510
7147 IF (1) 15,15,14 B31A 511
7±148 14 GSM2GSM-OMDG(I) E31A 512
7149 OROOTD=-DMlOG(I)/fRR(f)fOEL(I)) 8314 513
7150 FACTluOTH/(OEL1I)*RRII)) 831A 5V~
7151 FACT2=GS4/ (DEL ( JOR(I)) 031A 515
7152 A(T)=-FACT1*OVB 831A 516
?153 DV~e/CS(A()RT11)R()RI) 831A 517
7154 TERM2=RON(I)'CPCI)-OTH4CCPGAS'(OPODTD-FACT2) 031A 518
7155 1 -D5O1'ROI*CPI/DEL(fl)) 831A 519
7156 TER14±AxFACYI*DVB 931A 520
7157 8(I)=TERlK2-A(I)+TERM1 8131A 521
7158 C(I)=-TERMi 831A 522
±159 D(1J=TA(I)#TERt242*HGAS#ORODOT-H9AR*(RON4(I) 831A 523

7160 ± -RO(I))/DTH-FACT2'HGAS-DSDT#RO1'H1/OEL(I))4OTH 831A 524
7161 15 R01=ROTCI*1) 831A 525

7162 XIzPETE-PETi'ROI 831A 52F
7163 CPIZCPV(I+,1*i'XCPC(I,1)*(1.0-X1) B31A 527
7 16' H1=HP(I,1J'X±.HC(I41)*f1&0-xl) 831A 528
7165 P+1=P(+)X11)CC+1PloX+I 2159
7166 TNs-RO1*HBAR+RO1't41.T 831A 530
7167 H8AR=PETE'HPCI,1)-PET/RHO(1ý'HC(1.1) 831A 531.
7168 T=-RO1OH1+ROi'*M8AR E1 3
7169 20 CALL LOOK (2,TA(I+1IhTTITHG,0,0,0,HGAS,CPGAS,±) 831A 533
7170 HGAS=HGAS+DELHG 831A 5!4
7171 GSEGR=GSEGRHGAS#DiIOG(1+1) 831A 515
7172 SOEGR=SOEGR.HBAR*DMnG(I+1) 831A 536
7173 IF (I) 24924P25 831* 537
7174 24. EGO=GSMS*HGAS 831A 538

7r17,5 HW=HGAS 831A 539
7176 GO TO 40 B31A 540
7177 25 TERN3z (-FACT2*CPGAS-OSOT'ROI'CPI/DEL(I))I'OTI 831A 5li1
7178 C(')-C(I).TERN3 831* 542
7179 O(i)aO(I),TA(I,1)9TERM3,(FACr2WHGASOSOT*RCIlM/OEL(fl)O*TH 0314 543
7180 T~aTB-TN*DSDTfRR(I) 031A 544*
7181 30 CONTINUE 031A 545
?182 A(1)zOTHfQEL(1)834 4f
7183 TTzTT^T*O~TH/AREA(11*ASU P31f 547
718'. C NOW THE LAST ABLATING NODE REQUIRES DIFFERENT TREATMENT 831A 548
7185 OROOTOu-DMOG(NL)/(RR(NL)'OEL(NL)) le3±A 541'
7186 F A C 1it OTH /i DEL (N0 *RR (NL) 0 31A 550
7±87 A(NL0x-FACTl*OV9 931A 551
7186 DV~zj.O/(fl.5*(RAT4NLj+RAT1NEM))*RC(NL)/RR(P4L)) 631* !;r,?
?109 C (NL) *-F ACTI OV8 9 BtA 553
7190 TErRM RON(NL)*CPtNti-CCPi;AS~OROOTO*(OSOT/OEL(NL)1# 831A ~554
71191 1 (RO (NU'CPNL -ftO I CP 1) 4OTH 831A 555

7 4?9fNLI T ERM 2-C fNL) -A (1L 031A 556
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?193 0 (NL)7A (ML) *TERw2+oTH c(H"-AsapDROOTD-MB ARV c(RC LI~ -831A 557
719'. 1 RO(Ntj)J/TH+DSDT*(Ieu fNL)f'N4NL)-RO1fN1)/DEL NL)) B31A 558
7195 C NON FOR BACK UPS IF ANY 831A 559
7196 1( zNL 831A 560
7197 IF(NUNN-N99) 609'.0p40 831A 561
7198 '.0 00 S0 Iutm8HNUmN 831A 562
7199 KvK+I 931A 563
7200 FACTlzCTH/(DEL(I3fRR(I)) 031A 564.
7201 A(K) a -FACTI*OVB 831A S65
?202 OVBacl.0/(0.5'(RAT(II4RAT(1*1~).RC(1)fRR(I)) 831A 566
7203 C(KO=-FACT1fDVB 831A 567
720'. 8(K)uR0(I)fCP(I)-CfK)-Afh() 831A 568
?205 50 D(K)zTA(IV'RO(Td*CP(I) 931* 569
?206 C NOW IF THE LAc'o' NODE WAS INSULATED WE MUST REPAIR LAST E, AND C B310 570
?207 60 IF(HRES) 60,7u,80 831A S11
7208 T 70 B(9) so(0+C(W B31A 5 7?
?209 CIKizil. 031A 573
7210 C NOW BEFORE GAUSS REDUCTION REWRITE LAST LINE OF MATR!X 031A 57'.
7211 80 0 (K10D(K) -C(K) *TRES 831A 575
7212 L=K 831* 576
7213 00 90 1=9 831A 57?
?214 L=L-1 831* 578
?21! L'(L)sD(L)-C(L)/8(L+W)D(L.1) 831A 579
7216 90 B(L)=B(L)-C(L)/8(L+1)'A(L4.1~ B31A 580
?217 8(j)zB(lffA(j) 831* 581
?218 0(1)=D(1)fA(1V 831A 582
?219 PGPU*EGO-GSEGR 831* 583
7220 PGPUT3PGPUT+PGPU'DTH/AREAC1)'ASU 031A 584
7221 OECOM*GSEGR-SOEGR 831* 58S
7222 DECOMTsOECOMT.DECOM9OTN/AREA(1) ASU 831A 586
7223 C BJlA 587
722'. C SURFACE BOUNDARY CONDITION PACKAGE 831* 588
7225 761 CALL SBCPKG 831* 589
7226 C 931A 590
7227 IV(JCMA-2) 780t780,799 831A 591
7228 '?8 0 IF(JCMA) 1460,00004'8 831A 592
7229 148 CONTINUE 831* 593
?230 C 831* 594
7231 C SHRINK (ANf) DROP) OF LAST ABZLATING NODE B31A 995
7232 c 831A 596
7233 C OELINL)zDEL(NL)-OS (SEE INT OECON4P) 031A 557
723'. IF (DEL (NL)-OELM) 1491,149, 15 0 831* 598
7235 149 ORLPzDEL(NL)*R0(Nt )#RR(NL) 831A 599
?236 ORLCP*DRLPOPCP(NL) 031A 600
7237 NL=NL-1 831A 60t
7238 RC (NL) *C (NL41) 0311 602
7239 DRLaOEL (N0 *PRO(NML) **RR(ML) 831A 6 0
7240 ORtC=ORL*'P(iLI 331A 6014
72'41 HAPt4SUDRL*WtNL ORLP*H (NL+1) 831A 605
?Z4.2 T0P1~m0L*0.RL.P 831* 606

723T0p2%OxLC+O~t.Cp 031* 64
?244 TOP30ORLC*TA(NL) *0Rt.CP*TA NL.~1l 831A 638

* 7245 VQLuQELIP4.)ORNL)*OEL(Mk.1l'R*t(NL.1) 8311 609
724~6 0ELANL,'=0ELfNt),0EtANL,1) LitA 610
724.7 RO 04L) a OP1IVC4 831* fil1
72448 CP 04L I T0P2TOPI 531A 61Z
? 21.19 TA iK IwT0P3tTOPZ 631A 613
7250 4(N0*)H&PX8/TOPl 831* 6t&
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7251 DELRzDELCNL+1I9RR(N~tl)/VOL 831A 615
7252 cz:1.0-n[LR P31A1 616
72F3 OZrc.o 831A 617
7254 GZzCZ 831A 618
7255 NZ=JF#NL-JFH 831A 619
7256 N=NZ-JF,1 931A 620
7257 KUN 031A 621
7258 FZrOELP 831A 622
7259 EZzGZ 931A 623
7260 GO TO 179 831A 624
7261 172 0(2Soz~1.0 931A 625
7262 173 Fz=DZ-CZ C31A 6 26
7263 rFhi(-NZ) 175,174,175 E314 627
7264. 174 GZ&OELR 831* 628
7265 175 Ki(*1 E31A 629
7266 CZsCZfGZ M31 630
726? 176 EZSCZ-DZ P,3 JA 631
7268 IF (EZ) 17?8, 177, 177 831A 632
?269 177 ROA(N)=ROA(N)l4FZ*ROA(K) 031A 633
7270 R09(N) ft09B(N) +FZ'ROSt( M31* 634
7271 ROCINVzROC(N)+F7*ROC(K) 8314 635
7272 IF(N-NZ) 171t150,171 8314 6 3
7273 171 N=N+1 831* 637
7274 179 ROA(N)=ROA(K)IEZ 831A 634
7275 RO84N)=RO84KJ'EZ 23iA 639
7276 ROC(NI=ROC(K)*EZ 831A 640
7277 Gfl TO 17? 831A 641
7278 178 ROA(N=zRQA(N3*fOA(K)OGZ 2314 64?
7279 RO8(N)=RO9(t4).ROS(~)*GZ i33LA 643
7280 ROC(N)=ROC(N)#ROC(K)OGZ 031A 644
7281 GO To 1?3 e31A 645
7282 C P31A 6%
728.3 150 GO TO 410 831* 647
7284 1 RETURN MAs 848
7285 799 CONTINUE 031A 64.9
7286 RETURN 031* 65n
7287 FN0 811* 651
7288 C832A B32A 001
?289 SUBROUTINE IMPOUT 012A nl0?
7210 CONHON/CAMCON/TLMC(20,1lP2)PTWC(20ITTS(20,10,2),TCNENM(Zg,10,2), 031A 003
7291 INLUIZOI,NMI(201,KNI(20),-JCPI,ING,INC,HIIG, P32A 00'.
7292 ZTCb4(2),TPR(2),YRAO(2),II3 832* 005
7293 3, T T Z( 0 ,2), THZ ( 20, 2) ,T -1I( 3 0)TMG (35),0t'12 ( ),T*3 11 n[L MGvII , 12 CM 0 006
7294 '.,CHO,BPRNG#i(C~qtioj 932A 007
7295 [QUIVALENCE (NCLASS,JCM*t 932* 008
1296 !.MO/OCMKUENV~~f$*L(3tk21"? 831 00
7297 CONI4ONlCI4AC0M/TfP(lZ0.)p TCV(Z*% D),OW20, 2) P.!?A t

729 0 32 013

1316 T Pr tm , fp!z , cH, Npo, I~&0'

1305 ýt

YU~ 1,G ANA, Mi # NO lf 04 JFS v A, J1, #Pv JZa PV # V4Mwl,vrc' , owv." e,: I Z.

N11-0,~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~,i' I ,"t~ 1N1, HR YR *'VtNT1 )FIt3)2?) 11 z
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7309 1DEC0WTOELCR.OELROE'.0L0,o:CT#CNSOPOTORtCPORLCDr1LP,0ROLpRCal,9 832A 022
7310 2oROATDROECDROuTONCcORCCT,0ROOTO.OSOT,0SI,Ds,OS-0T*,OTHC,I'Tf4Se32A 023
7311 3OtDSOV3,OZEGOEZFAC11.FACT2,fA,76,pFCFjFtVKt,Z,GSEGRGSs,GSIMT, 832A 0 24
7312 4.GZtH1,N*PHSmIAqNGASMRES,1CINIWI,!toSISVITERJ1,JKKKCltL, 832A 025
7313 5NORNL!,NL",NNZ,OPGPUPGPI.TPOLD.POW,0LOSSQLOSSTRDRO1,ROO ý,S*8I21 026
Y731.4. 6,SOEGRTASTSTENH'.,TERN2,TERN3,1NOSTH,THPRT,TN,TOPlTOP2,TOP .7,9324 027
7315 ITTPVOL*XI 3912A 025
7316 EQUIVAL~ffci ~ii~rO1,CN1U),(ON2,ON12(2)1,(TS,l*) 032A 029
7317 OTN~sloN TNRY12EiI MA2 070
7310 %.9? FORAMT(2,31F1495) 0324 033
7319 4.96 FOF.MAT I//?Xt664T ABLE OF OPTIONAL MASS-FRACTION FUNCTIONS FOR ThER"932A 134.
?320 1*1. CONDUCTIVITY f29Xv 23M!, a FI(XI'KP # F24X)0KC/IZSX,1NX,1ZR, 912* 035
?121 25HF1(X1,1gK,5NF2(XJ/C(13X,3(5X,9o.loiJ) 332A 036
?322 4.99 FOINAT 41216) 812A 03?
7323 962 FORIMAT (6X12A6) 83 21 036
?324 1$03 FORIATWM/2.31ol --- REACTIO14 KINETIC EQUAflONt---titt I 832A 039
?325 584. r2RNATf10X6?HORHW0/T!Nf a GAMMA 1 *P-AO~tO-4O')R 040
?326 IRHsOOA) O*PSIA )/ 20WO)v 6AMMA 1 03(P-R OtAO-PR~8? 4.1
73?? 2RHOOSIJsPSI8 )f L9965I410.lGAM'M*P $COE XPd-ECITIR1400f4A4HOC-PP1OPC)/ljZA 042
7328 3RHOOC) OPSIC 81 24~ 043
7321 506 FORMA*T 24.X32H---R(ACTtON KINETIC CCNST*NY$---/lM 3 Y 4.4
?330 506 FORMAT (11XSMREACtioN2X4.fRPOO5M4..RHOR6I1N67X3HPSISJI16X6KT BE'f283ZA 6".

?331. I3X10'(L8/CU FTf4X7Hfj/SECl11U7P(OEG ft)sxW"(tC R1 03241"6.
7332 50? FORMAT tj.4.XAI,2X2V9.2,2XE1.,F2,E10.4tfopXI~sf.P.) M3A 06?
7333 510 FORMA*T (2X31NRESIN VOLUMC FRACTION, GAMMNA a F5.3,117K(PASS FOACTION6324 6406
?334, 1 * V5.3,1H)4IN 3 332 CIA9

?335 511 F0R44*T (24sX31N---Tt~t INCREMENT INVORI'9TIOW--11N M 31 9
?336 512 FORMAT (6116MINIrIAL TINI (SlClF?.3,t6XIIXFIoiAL TIME dSECI9?.21 632A 10%

7337 513 FORMAT (110 /6WH7tUTOUt INTINVAL a'F6.3#112714SfC FROM INTIAL TTI4( 1132A @5?
7338 IUNTIL F7.3f4.N SEC) 812A #03
?3301 114. FO*04AT (611?NOU~tP tRIERVAL aFb.39IX143H5C FRONP7.3v,19*StC UICIL7S3Z 054.
?1011.3r4H SEC) 8324 055

738oj 515 FORMAT 16X1?NOUYPUT 14TERVAL aFG.3vIX4WStC FRONF1.3PIXZ0H31f; UN71133A 154
734.2 1 FINAL TIMM"I 632A 95?

734.3 516 FORMAT (6X,15IIMAXIMUM TINE STEP moffs..,914 SECCiONS) 3321 856
73 44. 517 FORI£AT(f?9XI6N --- M(CAL DATA---/It I PI, 011
734.5 516 FORN*T(6X74.NOO MATL TEMPERATLA! RELATIVE THICKtWSS MODIL 0ff3z* 000
734.6 IPTH CONT.WESISTANCE) 012A 56!
734.7 519 FORIAT(7X73MMOo 340. (OG.NANKINfl &REA (1kcNEs) f IkChiES)132A @42
734.6 1 (StOFT-S-O(G/UTUl) 032A 063
73441 520 FORP"AT(312:.6,F12.2.E13.4.,F,.5.v1*.6,A1.E15.'.J 113ta I"4
?330 521 FORMAT I 14X4?sh4.t*NIU YP'ICWNCS3 0Of LAST ABLATOR NO0E IINC)1SF83Z4 10
1351 17.4/114W,103THERE ARE .12,440". NODILEYS ASSICKO TO fAC'. ASLA11NG 40613?A M9
7351 ?DIE) sit& 310
7353 522 VC*NATfIIII%4.#--4EIT Of FORMAT?** OF 04TEPIA. CN5IU(-- ' -A 064

r3s5 523 FORMAT 4177,7F.,1I9f R~ '
* 71356. 524 04TAIxtJENN*P CAN' 1! RATUR' -F4.3#z11w"v RAR9~14f Wa7 071

Ili? 515 FORMIAT f~f2lX360 --- MATERIAL TR'ffAwL PROPERTY M3T-,4£. ~'!2 7
7390 1111. 'NO. It16h1410TE&'RIA1. '.4. ljlE?0%#tftATf1ZAL NO$5. 3 !iWOVC3 1~fTil&%!bRA Q73

73sl 2.4Vt*GIm P&T54MMR37.1~U) ut31S.R~~ 43114
7360 526 F0MF/XTbSfIt M.13tIWZV~Ae
?361 1 7X11'.TfMPt01TURI5I13MSPfCIFIC KCATSf ZWCCKOTIVl TYS!9W E'.?32& l*7

p 13 6% UI FTU/- SEC-01-e) 3 14% fST1UO k)V 1 pZA '74

7364. Tr T8F43F. A; 91tr1. rI.7,xy .?,&F?. 4)) rjza1:7
7355.27 FORR*TI/617K'ATERIAL PM 1?3UKZE.TYwi311*RCi 7 pz
7366TRTR~r3.'~PC ( ~ cz~r,~'g.1o
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7367 2EG R)X2(T/BDG4l6~3UF-E-E) 
P32A 0827368 3 (8XF8.2,8XF?.4,gXFI0.7J) 
B32A 0837369 528 FORMAT(39H BAD SURFACE STATE TABLE -- QUIT JOB 032A 0847370 531 FORMAT (IH /6X19HTEl TRATURE (DEG R)5F11.2) B'32A 08537371 532 FORMAT (//2DX47HI---RESIN DECOMPOSITION GAS SENSIBLE ENTHALPY --- )032A 0867372 53! FORMAT 16X19HENTHALPY (Bu/LB)5Fl1.2) 832A 0877373 534~ FORMAT (1H //23X40H---TIME DEPENDENT BOUNDARY CONDITIONS---/IH ) E!32A 088?374 535 FORMAT (9Xt4HTIME,SX,I9HPROB,3X,8HRECOVERY,3X,9MRADIATION,4X,

4HHEATB3 2A 0897375 15X,8HPRESSURE,3X,7HOLOWINGf9X95H(SEC)97xgrHOPTN,3xvBENTHALPY
3x# 832A 0907376 29HHEAT RATE,4X,5HCOE.FF,14X,SHREDUCTION/28X,8H(BTU/LB),2YIIH(ETU/S5832A 

0917377 30 FT-,IX,±OH(LB/SQ FT-,3X,5II(ATN),3XC,9H4PARA9IETER '40X,7NfSECOND), 832A 0927378 44X,7HSECOND)J 
832A 0937379 536 FORMAT (6 X(,F8.2 ,8X,12,4X,2(Fa.2,3X),p8.4,3xI 8593 X9F 8o3) B32A 0947380 537 FORMAT (IF. /9X,69HCH/CHO = PHI/(EXP(PHDI)-.) WHERE PHI = 2.*BRP*M B32A 0951381 IDOT/CHO. BRP IN TABLE) P32A 0967382 53-. FORMAT(//27X30H ---SURFACE EQUILIBRIUM DATA---) 232A 0977383 539 FORMAT (IH /6X12HM DOT GfCM vF7,4/jH ) P32A 0987384 540 FORMmt(2(7X4HYEMP8X3HLOG7X3M(H WALL)* 3X)/?(6xIEXH(DEG R)3XIOHM-OOT-CE23A eg97385 I/CM2'JJH(1ee PRIME)2X),2(29X6HcdTUL8)4X)) B32A 1007385 541 FORMAT 5XF8.2,4XF7.4,5XF9.2,8XFa.2,4XF7.4,5XF,.2) 
832A 101738? 551 FORMAT (IHIIOX65HAEROTHERN CHARRING MATERIAL THERMAL RESPONSE AND A812A 1027388 IBLATION PROGRAM/73X4HPAGEI3,IN 6?X2A6) E32A 103 i7389 55? FORMAT (9X,4HTIME,8X,4HPROB,3X,7HSUR~tACE,4X,7HSURFACE/gXtSH(SEC), B32A 1047390 IX, 4HOPTN,5X,4HTEMP,5X,9HRECESSION,28X,7H(DEG R),6X,a4iRATEf38X, 32 1057391 21OH(MItS/SErC)) 
232A 1067392 553 FORMAT(8X24H*INITIAL INTERNAL RADIUS,1X,F6.3,4X,21M.AREA PRO-.TO RAB32A 1977393 IDIUS**F4,2) 
P32A~ 10877! T94 554 FCRMAT(8X24H*INITIAL EXTERNAL RADIUS, 1X, Fe.3,I.X 21HAREA PROP. TO RA832A 1097395 fIDTLIS*F4* 2)3210

'ýo% 555 FORMAT (SX15HVPLANAR SURFACE) 832A lit'397 556 FORMAT (9 X, 4 HTIMEY 8XHPROB,5X,4HVIEW,5X,,9HAADIATION/9Xl5H(SEC), 832A 112".398 17X,4HOF'rN,4X,6HFACTOR,4X,9HHEAT RATE/38X,f1!`t(BTU/SQ FT-/40X, B32A 1131399 27HSECOND)) 
832A 1147400 560 FORMATfI2,5Eio.o) 
832A 1157401 561 FORMA4T (12,F8.4) 
832A 116* 7402 563 FORMAT (T?,I3r~ijI2,12,7F1O.5/8F1O.5) 
B32A 117* 7403 564 FORMAT (A1,9X2F1005,Ei0.3,F±0.5,E±O.3,FIO.5

1  832A 11874a4 574, FORMAT(T2,F1O.5,FiO.5,FIO. 5,FIO.5) B32A 11974,,,5 5 ?5 FORMAT (I1,F9*5,7Ft0*5/8Fi0*5) 
032A 120746 577 FORMAT(I1,F9.S,vsFio.5) 
e32A 1217407 571D FORNATU12X2El2.5,2EI3.6,Il) 
832A 1227408 5790 FCRMAT (6X,26HNC RADIUS CORRECTION OW CH) B32A 1237409 5791 FORMAT (v3F8o5,F9s4,FS@3s2F9.3,12,A6) 
832A 1247413 5792 FORMAf(//,6X,3HP =,F9.4,4H ATM//6XP3(25HTEMPERATURE EDGE ENTN )/E32A 1257'.11 ,.6X,3(25H (DEG R ) AT T-WALL 8) 32A 1267412 57q3 FORM4T (//6X,37HBAD SURFACE EQUILIBRIUM TABLE OF TYPE,12) B32A 1277413 5794 FORMAT (/.'6X,74HEQUAL MASS AND HEAT TRANSFER COEFFICIENTS AND EQUAD32A 1217414~ 11 DIFFUSION COEFFI(GIENTS/6X,29HNOMINAL SURFACE VIEW FACTOR 0 32A 12971,15 2F6,3) 
B32A 13071416 5789 FCRMAT(//6X,±4HH-DOT..GAS/CM =,F7.498X,10HPRESSURE ,IF9.4,4H ATM// 232A 131o'407 17X,2(4HTEMP,5X,26HM00T- CHEM.PROD SURFACE,3X)/6X,2(36H(DEG R) P 2A 7

7413 ZCHAR/CM (BTIJ/LEI) SPECIES,MX) 832.1, :337401) 
B324 17ý5741 796 FORMAT (2F10.D,9X,I1) 
S?~ 13A I

742' 57T1 FORmAT C"6X,45HRATIO OF MASS TO HEAT TRANSFER COEFFICIENTS =,F6.3,'83,A 13774Z3 I 6X,28HLINEQUAL DIFFUSION EXPCNENT ?,jF6.3/6X,29HNCMINAL SURFACE VIE832A 138744 w FACTOR zF6.3,i1H (OPTION 1)) 832A 139

200



AFWL-TR-694114, Vol I (Supp.)

7425 5798 FORMAT (6XF9.2,1.X,F9.2,3XF9.2,4X,F9.832A 140

ý426 ~22,3XF9.294XpF9o2) 62 4

7427 5799 FORMAT (6X,66HHEAT TRANSFER COEFFICIENT MULTIPLIED BY (RIIILR332A 141
71.26 1 CURRENT)4"1.S) 8NTALR32A 1432
74.29 580 FORMAT (SF10.5) B32A 144

74.30 51FORMAT(/11.X20HBACK WALL CONVECTIONIMN9SACK WALLIOX9HRESERVOIRI 832A 14.5
7431 1i3X23MCOEF BTU/FTSQ-SEC-DEG RSXIOMt4EISSIVITY8XJIITEMPERATURE/ 832A 11.6
7432 217XF10.4,ISXF6.3,10XFIO.2) 832A j147
7433 582 FORMAT (5F10.,59X,I1) 032A 148
71.34 DATA BLANK,ASTER/ iN ,1H*/ 832A 149g

*/435 KOUT=5 83?A 150
7436 INPUT=$ 832A 151
7437 NMG~o B32A 152
7438 INCH=8 832A 153
7439 WT=O.0 032A 154
74.40 C INPUT/OUTPUT 832A 155

7441 1 PC 832A 156
7441 1C P= 832A 156
744.3 WRITE (KOUT,551)NPG 832A 158

7444 READ (INPUT,499) (RECORD(I) ,I=1 .36 832A 159
74415 C EUNITNI332A 160

71.46 C FOM~A 161

7447 C 8999,99999 )TUPN-I,FOE(632A 162
741.8 WRITE (KOUT,502) (kECORO(I) ,i1,36) 032A 163
71.49 WRITE (i(OUT,50-3) B32A 164

* 7450 WRITE (t(OUT,504) 832A 165
74.51 WRITE (KOUT,505) 032A 166
7452 WRITE (KOUT,506) 832A 167
7453 READ (INPUT,564)A9,RHOOA,RHCRA,BA,PSIAEA,TRACA,89,RHOOB ,RHORB,8832A 168

* 7451. 1B,PSIBEBTRACB ,CgtRHOOC,RH4ORC,BC, PSIC,EC,TRACC 032A 169
71.55 WRITE (KOUT,507)A9,RHOOARHCRABA,PSIAEA,TRACA,E9,RHOOB,RHOReBBL32A 170
71.56 ±PSIBEB,TRACB ,C9,RHOOCRHORCqiDC, PSIC,EC,TRACC 832A 171
71.57 READ (INPUT9563) JFNUMN,'JN,NO,1'ITHZROTHFIN,DTPRT,DTPR2,DTPR3, B32A 172
7458 1DTHB,BRP,TPR2,TPR3,DELM,DHI,DM2,DELHG,GAMA,TZ e32A 173

7459 IF(JF-1) 171,170,172 832A 174I
7460 170 JF=2 B2 7
74.61 GO TO 172 B32A 176
7462 171 JF=10 B32A 177
7463 172 JFH=JF/2 B32A 178
71.64 JF=JFH+JFH B32A 179
7465 JFHP=,FH+l B32A 180
7466 FJFS=JF 832A 181
7467 FJFH=FJFS/2.0 B32A 182
7468 NOIxNO+NI 832A 183
7469 17 (NO) 181,181,182 B32A 184.
?470 182 READ (INPUT,580)(SO(fI~p:1,NO) B32A 185
7471 181 CONTINUE 832A 186
7472 IF (NI) 184,184,083 B32A 18'-
74.73 183 NOP=NO+1 P32A 18

71.74 READ (INPUT,580) (SOCI)p IZNOP,NOIw B32A 189
7475 181. IFIGAMA) 4.08,40q,409 832A 190
7475 408 GAMA=RHOOC/(RHOOC-(RNOOA+RHOOB)-(RHOOA+RHOOE)/GAMA) 832A 191
7477 409 OMG=i.0-GAMA B32A 192

7478 RHO(1)=GAMA*(RHOOA+RHOOB)+OMG#RHCOC 83ieA 193
?479 RHO(2)=GAMA*(RHORA+RHOR9I+014G'RH0RC P32A 194
71.80 GAMAM:GAMA/RHO(1)*(RHOOA+RHOOE) 82 9
7481 WRITE (i(OUT,510)GAMA,GAMAM 1332A 196
71.82 IF(OT148) 41.12410,412 832A 197
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7483 410 DTHB=5. 832A 198
7484 412 DTHIN-."01 332A 198
7485 413 IFCTPR2)414,414,415 832A 200
7486 414 TPR2=THFIN B32A 201
7487 415 IF(TPR3)416,416,417 832A 202
7488 4t6 TPR3=THFIN 832A 203
7489 IF(TPR2-TIZRO) 41R,418,417 832A 20L
7490 418 OTPRT=DTPR2 832A 2(5
7491 DTPR2:DTPR3 832A 206
7492 TPR2=TPR3 832A 207
7493 GO To 416 B32A 208
7494 417 WRITE (KOUTSt1) B32A 209
7495 THFIN=AMAXI(THFINvTPR29TPR3) B32A 210
7496 WRITE (KOUT,512)THZROTHFIN 832A 211
7497 WRITE (KOUT,513)DTPRTTPR2 832A 2M1
7498 WRITE (KOUT,514)DTPR2,TPR297PR3 832A 213
7499 WRITE (KOUT,5±5)OTPR3,TPR3 B32A 214
7500 WRITE (9(OUT,516) OTHB 832A 215
7501 C1.e1 ) CCART,•BCART,•ACART (FINIP=MCAB32A 2167502 TRACM=AMINI(TRAGA,TRACBTRACC) P32A 217
7503 PETE=RHO(T)/(RHOT(T)-RHO(2)) 832A 218

7504 PET=PETE*RHO(2) 832A 219
7505 NODAL PROPERTIES 632A 220
7506 N=0 U,2A 221
7507 JI=JFH 032A 222
7508 CALL LCOUNT (-NUHN-8,LCTNP•,RECORD(35)) B32A 223
7509 302 WRITE (KOUT,517) 832A 224
7510 WRITE (KOUT,518) B"2A 225
7511 WRITE (KOUT,5t9) 632A 226
7512 B=ASTER 832A 227
7513 READ(INPUT,560)(MATL2() TA I)8AREA(I) 8ELII),RA(I),RCfIllUMN) 32A 228
7514 AE=RA(2) 832A 229
7515 RSV=RA(1) 032A 230
7516 RA(0)=*OO 032A 23t
7517 00 400 5=I2NU5N 832A k32
1518 IF4 -2) 4541,4529453 B32A 233
7519 453 RA(I)=RA(1-t)+iOEL(I-t)+DEL(I))/2.0 832A 234
7520 GO TO 461 832A 235
7521 452 RA(2)=DEL(1)+rEL(2)12. B32A 236
7522 B=BLANK 832A 237
7523 461 DEL(I-1)=OEL(I-1)/2. 832A 238
7524 4541 RAV(I):RA(I) B32A 239
7525 IF(AE) 4542,4543,4542 832A 240
7526 4542 AREA(I)=(ABS(RSV.RA(I)))**AE 832A 241
7527 GO TO 454 e32A 242
7528 4543 IF(ARZAMI)) 4544t4544#454 B32A 243
7529 4544 IF(RSV) 4545,4546,4545 832A 244
7530 4545 AREA(I)=ABS(RSV+RA(I)l) 32A 245
7531 AE=I.0 832A 246
7532 GO TO 454 832A 247
7533 454b AREA(I)=I. 232A 248
7534. 454 WRITE(KOUT,520)IMATLIIIJTA(I),AREA(I),DEL(I)rRA(I),•,RC(I) a32A 2,49
7535 IF(MATL(I)-2) 401,405,400 832A 250
7536 401 NL=I B''?A .I1
7537 00 404 J=lJ1 LPl 2A 2.
7538 N=N+8 532A 253
7539 ROA(Nll*RHOOA 932A 254
7540 ROB(N)=RHOOB 2,2A 255
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7541 4.04 ROC(N)=RHOOC
7542 J=F832A 256

7543 GO TO 400 e32A 257

75'.' 405 NL=I 83A258

75'.5 DO 406 J=iijs. 832A 259

7546 N8~ 32A 260

?57ROA(N=RHORA 832A 261

753ROB(N)=RHORS B32A 262

7549 406 ROC(N)=RI4ORC B32A 263

7550 J1=JF 032A 264.

7551 400 CONTINUE 832A 265

7552 403 DEL(NUMN)=DEL(NUMN)112, B32A 2E6

753CALL SLOPO(NUMNRAvAREAEs4A,EMA) B32A 267
7554 NBM=NLGIB3A 6

755IF(RSV) 4031,4032,4033 032A 269

7556 4031 RSVN=-RSV e32A 270

757WRITE(KOUT,554TIRSVN,AE B32A 271
7558 GO TO 304.82 7
7559 4032 WRITE(KOUT,555) 832A 273

7560 GO TO 304. 832A 274

7561 4033 WRITE(XOUTt553)RSVAE 032A 276

752304 WRITE (KOUT,5211 OELMJF 032A 277
7563 DELM=DELt4/12.0 832A 278
7564 READ(INPUT9582) Hý:ONVEPSWTRESCHCR1,PYCRI,NCON 832A 279
7565 IF (CHCRI) 305,305,306 032A 280
7566 305 CHCRI=O.02 832A 281
7567 306 IF (PYCRI) 307,307,308 832A 282
7568 307 PYCRI=8*98 B32A 283
7569 308 TA(NUM1N.1)=TRES 832A 284
7570 CALL LCOUNT('. PLCT,NPGtRECORO(35)P 032A 285
7571 WRITE(KOUT,581) HCONVEPSW,,TRES 832A 286
7572 CALL LCOUNT(5 9LCTPNPGPRECORD(35)) B32A 287
7573 WRITE (I(OUT,522) 832A 286
?574 WRITE (KOUT,523)0t41,0142,ELtIG B32A 289
7575 CALL LCO00T(2 ,LCTNPGPRECORD(35)) 832A 290
7576 WRITE (KOUT,524)TZ 032A 291
7577 ----- MATERIAL PROPERTIES B32A 292
7578 CALL LCOUNT(6 OLCTNPGqRECORD(35)) 832A 293
7579 310 WRITE (KOUT,525) b32A 29'.
7580 IT~o 832A 295
7581 ILO(3)=1 B32A 296
7582 ILO(4)=i 832A 297
7583 KT=i 832A 298
7584 350 IT=IT.1 B32A 299
7585 REA') (INPUT,571) NC,TT2(ITKT),TCP(rT,KT),TXP(IT,KT),TEP(IT,KT) B32A 300
.586 IF (NC) 351,350, 351 832A 301
7587 351 IHI(KT42)=ILO(KT4.2)+IT-1 832A 302
7588 IR (KT+2)* IL0(KT42) 032A 303
7589 THZ(1I(KT)=O0 832A 30'.
7590 IF (IT-?) 2357,1357,1357 832A 305
7591 1357 DO 357 1=2,IT 832A 3%6
7592 357 THZ(I,Kl)=THz(r-1,KT). (TCP(IKT)4TCPtI-1,KT))/2.*ATT2(I,KT) -TT2(I-B32A 307
7593 11,KT)) 832A 308
759'. 2357 CONTINUE B32A 309
7595 CALL LOOK (KT+2,TZTT2(1,KT),THZ(1,KT),0,0,0,HSH,OUM,1) e32A 110
7596 DO 359 I=itIT 032A 31.1
7597 359 THZ(IKT)=THZ(IoKT)-MEH 83kA 312
7598 CALL LCOUNT(6+IT ,LCTNPG,RECORO(35)) 832A 313
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7599 312 IF (IT-I) 2312,1312,1312 032A 314
7600 1312 WRITE(iOUT,526) TtRHO(i(T),ITT2(IIKT),TCP(IiT),TKP(IKT),THZ(If(T)832A 315
7601 1,TEP(I,KT)jI=1pIT) 832A 316
7692 2312 CONTINUE 832A 317
7603 KT=KT+I 832A 318
7604 XT=O 832A 319
7605 IF(NC) 356,353,353 832A 320
7606 356 IF(KT-2) 350,350,411 B32A 321
7607 411 READ (INPUT,561) KTRHO(KT) 832A 322
7608 IF (RHO(KT)) 3550,35509355 P32A 323
7609 3550 WT=I.0 B32A 324
7610 IX=O B32A 325
7611 3551 IX=IX+i 832A 326
7612 READ (INPUT,497) NCTX4IX), FI(IX),F2(IX) 832A 327 4

7613 IF (NC) 3552)3551,3552 832A 328

7614 3552 ILO(11)-1 B32A 329
7615 IHI(11)=IX E32A 330
7616 IR(11)=1 832A 331
7617 CALL LCOUNT(8+IXOLCTtNFGRECORD(35)) 832A 332
7618 IF (IX-i) 6001,6000,6000 83?A 333
7619 6000 WRITE(KOUT,'.98) (TX(I),F1(I),F2(I)vI=1,IX) 032A 334
7620 6001 CONTINUE B32A 335
7621 IF INC) 411,411,353 832A 336
7622 355 IT=IT+1 832A 337

7623 READ (QNPUT, S71) NCITT2IITXTJ•,TCPIITpKT)pTKP(ITPKT) B32A 338

7624 IF8NC) 354,355,354 832A 339
7625 354 ILO[KT+2)=I 832A 34.0
7626 IHI (KT+21 =ILO (KT÷2) ÷IT-1 932A 341

7627 IR(KT+2)=ILO(KT+2) 132A 342
7628 CALL LCOUNT(5+IT •LCTqNPGqRECORD(35)) 932A 343

7629 314 IF (IT-t) 231M,1314,1314 832A 34
7630 1314 WRITE (I(OUT,527) KTRHO(KT),(TT2(IKT),TCP(IKT)gTKP(IKT),I=irT)B32A 345
7631 2314 CONTINUE B32A 346
7632 IT=O 832A 347
7633 IF(NC) 4119411,353 832A 348
7634 C ---------- PYROLYSIS GAS ENTHALPY 832A 349
7635 353 NTI=0 832A 350
1636 361 IN1I+NTI B32A 351
7637 NTI=8+NTI 832A 352
7638 IF (NTI-IN) 6003,6002,6002 832A 353
7639 6002 READ (INPUT,575)NCI(TTI(l),I=INNTI),(THG(I),I=INNTIP 832A 354+
7640 6003 CONTINUE 832A 31;5
7641 IF(NC)361,361#362 832A 356
7642 364 NTI:NTI-1 832A 357
7643 362 IF(TTI(NTI)) 364,364,365 P132A 358
7644 365 ILO(2)=1 832A 359
7645 IR(2)=1 832A 360
7646 IHI(2)=NT1 B32A 361
7647 CALL LCOUNT(3#((NTI9)/I5)LCTNPGREcORo(35)) 032.4 36.
7648 316 WRITE (KOUT9532) 83',A 363
7649 IFN=O 032A 334
7650 368 IN=IFN+1 832A 3 6
7651 IFN=MINO(NTIIFN+5) 832A 366
7652 IF (IFN-IN) 6005,6004,6004 832A 31,ý
7653 6004 WRITE (KOUT,531)(TT1(I)qI:IhqIFN) B7??i 30
7654 WRITE (KOUT,533)(THG(I),I=INIFN) 8 'A 369
7655 6005 CONTINUE 032A 370
7656 IF(NTI-IFN) 367,367,368 632A `71
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H69 280 Kul 832A32
7658 2603 READ(INPVT,583) 9Prv,tTNNY(I),Iwl,19) 82 7

7659 rFAYNRY(1)) 2604,2804,2805 932A 374.

7661 00 2602 In~,19 B32A 376
7662 IF(TNRY(I)-99*1 2S00p280&y2801 632* 377
7663 2601 TTS(I,IK,1IuTNRY(:) 832A 378
7665. KMI9(K) =I 832A 319
7665 NHI(K)1I
7666 GO TO 28'02 932A 380
766? 2800 1F(TNRYCX)) 2411j3ý ,3S1S 832A 381
7668 2610 TI.19CuIqK,1l) a, THQY!I) 932A 362
7669 NH! (X)z! 832A 383
7673 2802 CONTINUE 832A 365
7671 2811 KuK+183A 8
7672 GO TO 2503 832A* 386i
7673 2805. NMG=K-1 832A 387'
7674. B11(2)NI32A 388
7675 ILO(l2)=1 832A* 389
7676 IR(12)ul 032A 390
7677 00 2818 ICulMN
7678 t4LOW =KH=I4IWK+1 832A 392
7679 KNIKzKHI(K) 832A 393
7660 NLGK=NLO(IC) 832A 395.
7681 NNIKutý"tII) 032A 395
7682 00 2807 1=19KNIK 832A 396
7683 2607 TTS(!,Ki2)*TTS(!,Kl) 932A 39?
7684. IF(NHIK-NLOIO 2818,2009,2609
7685 2809 00 2608 !=NLOKNNHIK
7686 TL14CdIK~tl)=ALOG (A *X1 (TLIC-(IIi,, .0 '.0081) 1332A 399
7687 2606 TL14C(!,Kjp2)mTL"C(IpK,1I 832A5.00
7688 2818 CONTINUE
7689 583 FORM4AT t2 DF4*.0) 832A 401
7690 VFZ=1*0
7691 IF18PG.GT.C.) VFZ?,BP6
7692 RETURN
7693 END
7695. C033A 833A 001.
7695 SUBRI~ra1IWU 833A 002
7696 CW4HNO4/LOOCOK/KOVT, I!X0OEM 9VR9 IN? 231 ,1L04f231 pIR (231 833A 603
7697 DINENSION x(1t,Y(1),D411 833A* 084
7698 DIMENSION A(1),3(1)tC(1),vEt1) 033A 005
7699 IH*IHrt() 033* 006
7760 ILwILOf1I) 8333A 007
7701 IrX0C 833A 008
7762 XF(X(IH)-X(!L)) 30,34,21 833A '09
7703 30 lEXal 917 -'
Y704. IF (Xtý-W(!N)l 3,2,31 033A LAI
7705 31 IF (XL '-X(IL)) 6,5,4 833A 012
7700 29 IF(XL-XC!H)11,2,3 9333A 013
7767 1 IF(XL-X(1IL))foq5,6 833A oQl.
7708 6 Zu~ltiz) 833A 015
7701 IsnImet(!,!m 133A CIS
7716 !Um*qx1(II 8331*
T711 Tsai 8334 llý
7712 ITal 533A* 019
7713 GO TO G 933A* 626
7715. 11 1=1+t 933A* 121
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7715 IS=O B33A 022
7716 8 IF(IEX) 28,28,38 833A 023
7717 28 IF(XL-XfI)) 7910,9 833A 024
7718 38 IF(XL-X(l)) 9110,7 B33A 025
7719 7 I=I-1 833A 026
7720 IT=0 833A 027
7721 IF(IS) 10,108 833A 028
7722 9 IF(IT)10910911 833A 029
7723 3 IEX=3 833A 030
7724 2 I=IH-1 833A 031
7725 GO TO i1 833A 032
7726 4 IEX=2 B33A "33
7727 5 I:IL 833A 034
7725 10 DEN=X(XI+)-X(I) 833A 035
7729 IR(II)aI 833A 036
7730 VR=XL-X(1) B33A 037
7731 IF(ION) 13,13,14 833A 0"8
7732 14 GO TO (21,22o23,24),IDN 833A 039
7733 24 Y(4)=E(I) B33A 040
7134 O(4)=EE(,1)..E(I) 833A 041
7735 23 Y(3)=C(I) 833A 042
7736 O (3)=C(I+I)-C(i) 833A 043
7737 22 Y(2)=B(I) 833A 044
7738 0(?)=9(II)-B(I) 833A 01.5
7739 21 Y'l)=A(I) 833A 046
7740 O(1)=A(I•1)-AI() 033A 047
7741 00 12 JzlIDN 833A 043
7742 20 O(J)=O(J)/DEN 833A 049
7743 12 Y(J)=Y(J)+O(J)*VR 833A 050
774" 13 VR=VR/OEN 933A 051
7745 RETURN 833A 052
7746 END B33A 053
7747 C834A B34A 001
7748 SUBROUTINE COMP(XtYPVOIO, FLAGO
7749 DIMENSION Y(20,10,2)
7750 DIMENSION X(20,10,2) B34A 003
7751 IFLAG=0 834A 004
7752 00 3 Izl,2 8J34A 005
7753 O0 3 K-192 834A 007
7754 IF(Y(I,1,K)-VOIO) 192,1
7755 1 IF&'(I,1,K)-VOIO) 3,2,3
7756 3 CONTINUE 834A 009
7757 GO TO 4 B34A 010
7758 2 IFLAGx1 034A 011
7759 4 RETURt f34A 012
7760 END 834A 013
7761 C836A 836A 001
7762 SUBROUTINE OGLE(NXAMPRMNUXEXPEMI B36A 00?
7763 DIMENSION XAN(I),X(1),P(1)t3m(1),PRP(I~,opoIN(1) 036A 003
7764 XOIF*X(NUMX)-X(1) 836A 001.
7765 IS.1 B36A 105
7766 2 00 600 Jt1,N 83CA C16
7767 XA=XAN(J) 03iA 007
7768 59 10=1 036A 0tl
7769 ITZI 836A 00,
7770 61 IF(XOIF) 72,60,71 63-.A 010
7771 71 IF(XA-X(IS)) 62t63,64 636A 011
7772 72 IFIX.IS)-XA) 62,63,64 B36A O01
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7773 62 1 F(QS- 1) 67 1, 6? 1 68 836A 013
7774 68 ISXIS-1 836A 014
7775 IT=2 836A 019

*7776 GO TO (61,66),IO 836A 016
7777 672 IS=.NUMK B36A 017
M77 6V1 IzIS 836A 018
7779 H=09 836A 01.9

*7760 DPOI=E"(I) 836A 020
7781 G0 TO 67 836A 021
7782 63 PRuP(ISI 836A 022
7783 DPOIZEHISP B36A 023
7784 GO TO 601 836A C24
7785 64 ISZIS+1 836A 025
7786 YF(IS-NU"X)69969 ,672 836A 026
7787 69 10=2 836A 027
7788 GO TO (61965),IT 83SA 028
7789 65 ISUTS-1 B36A 029
7790 66 X=IS 036A 030
7791 ~ I1-()836A 031
7792 Fz Q(M(E I,+1) -EN 11 ) I X I1+1 -X tI 1-2 e GIf X (11) -X tI)) I36A 032
7793 H%*X XI+1G)XAXI 836A 033
7794 OPOI=(HHEM4(1)F*F(XA-X(fl))*(XA-X(II3 036A P1'4

*7795 67 PRw(H4EN(I) (XA-X(I))P(I) 836A 035
7796 601 CONTINUE 836A 036
7797 PRHZJI=PR 836A 037
7798 600 CONTINUE 836A 038
7799 60 CONTINUE 836A 039

*7800 4 RETURN 836A 040
7801 END 836A 041

* 7802 C837A 837A 001
7803 SUBROUTINE LCOUNT (J,LCT,NPGR) 837A 092
7804 COMNON/LOOCOM/XOUTIEX,0ENVRIHI(23),ILO(23),IRc23) 037* 003
7805 IuJ 837A 00'.
7806 DIMENSION RM2 837A 00S
7807 551 FORMA'(IH1I2X61HAEROTHERM CCUPLEO ABLATION eOUNOARY LAYER ENVIRONM
7808 LENT PROGRAM/73X4HPAGE13/68X2A6)
7809 IF(I 292,3 837A 008
7810 2 1u-I 837 009
7811 GO TO 4 837A 010
7612 3 LCTsLCT-I 837* OIL
?al1l IF (LCT) 4,5,5 8371 012
7814 4 NPG~zNPG*1 8374 013
7815 LCTz5S-I 837A @14
7816 WRITE (i(OUT9551) NPGpft 837* cis
7817 5 RETURN 837A 016
7818 ENO 837A Ol?
7819 CR33A 836* 001
7620 SUBROUTINE SSCPKG 8364 002
7821 COM~CMOfLCZ~ozIM(0*T(31#)T1E(~lp) 938A 803
7822 1NLO0(201,NN4(201,IXt1(20IJCN*,IJ4G,INC,NP9G, 038* 004
7623 2TCH2ITPRQJTRAOf21qj*S 936* 005
r78246 3 0T T?2c2 0 92) 9THNZ 42 o ) v T T1t0 T MG ( 30),014tz2 , T A(3 9),DE LMGh, I I I CH 93 aA 006

* 7825 4&vCfO,8PRM6oXCM(10) 938A 00?
7626 EQUIVALEN(CE (OCLASS,JCPA) 8336 cc#
7627 COHMON/LOOCOI"/KOUTREEOEgeWP,2NIt23),ILO(23),IR(23) 0361 80"
7828 COMION/CNACOWTI/P(20#219 TCPzg,# 21tTPi(V(Os 2) 038* 01*

* 7429 3,RO 4T 34 DI 31PO(0 M31R 38 A(4 EOO46 0138* oil
7430 44AREA f3 81ofMA f3 4) ,RAV (38I $13M 012

201



AFWL-TR-69-114, Vol I (Supp.)

78.3± 5ROA(152),ROB(±52),R0C1592) ,838A 013
7532 6 TP1130),VFZCMH,NPR9 838A 014
7833 ?LCTNPG,I!,NBNNUHNNL, OELMvFT 9RMORA ARMORS, RHORC TR A FIBA 015
7834 8CAIRACSTRACC,RHOOA,RHOOSRHOOCEAE8,ECPeA,998,CPSIAPSI8,PSIC, 838A 016
?835 9TRACM,PETPETE,RSVETAOTPRSOTPft2,0TPRT,TPR3,TPR2,tHZROTMFp~tWT 8.18A 017
7836 COMMON/CMACOM/EPSWTRESO a 38A 018
7837 STHWT,GA"AONGNO,7JFHFJFS,JPJFPtIPJFMNPUT, OTHItN,3RPI4CONV,838A 019
7835 2 1NCMt CT He9,NN I",P4!NotCHCRIOPVCRIt NCO", t 4RTX(30) tP1(30),9F2030) 638A 020
?839 COMHON/SSCP/BFCHNACMN!,OgePRDWVEH!vEmfxERRCERRERRS,13,14, B36A 021
7840 IVRMIWRP, IPR,!RA,!Rw,?RC,!RO,!?LPHlQOTASCTENPTSp¶ATSNI,TSSQ 838A 022
7841 COI4MON/S9CP/ TNXT9 ONCP(3?,CPE(33,TO(2g),pVITER(51)EI!TER(5j3 E33A 023
7842 COMNON/SBCP/ V21163,D2U16),w3(S),03(s),v12,tO±(2 838A 024
7843 COMMON/Secp/ cpcE 50)gCpvt qa),CPE 9D),mp ( fO),14C( 503CiCt 909, 838A 0215
7844 IRAT( 501,ROT( 501,RO( 901,x( 50OIfrN1 501toHOG SqfqRR ( Solt 838A 026
7845 2CNC( 5019A( 50)98( 901,C( 5g),DE 553,ENO4 50),CNO( $0, 038A 027
7646 COI4MON/SSCP/8R, CHz, CNOL, OEOT,OE01TtDSTSOTHGSNSqpHW, 838A 028
7847? INCI IytSPReSOt4EM,OCHEM1,OCON~OCOWOTQCONV,0CONVTQRAt3RP, 838A 029
?848 20RPT9RAOjRAOTtRSUS6G TSAVEVF9XPIASU 838A 030
7849 COMMON/H!SC/ SPR~,CWTCOLDCPICPGAS,CPNLCZOCOTOEComq, 836A 031
7850 IDECONTDELCftOELftOENOLOO!DTONStOPDTORLCP,ORLCORLPORL,oRCAC, e38A 032
7851 2DROAT,OROSCDRftO8,riiC-CoCOROCTORODTOOSOT,0SIOS,OSSOTA,OTMC,OTHSS838A 033
7852 3 ,DTSDVIOZ,EGO ,EZFACTI,FACT2,PAPF, C,FJFFKPZ,GSEGR,GSM,#GSMT# 938A 034
7853 4GZ,H1,MAPHB,HSARHGASHEESl~IEN!A,!,!St!SV,!TURJ±,JKKýK,KT,L, e36A 035
?854 5N0RNL I,NLMNNZ,OPPGPUpGpI';,PeOLOPONQLOSSQLOSSTRORo1,ROOZSAB38A 036
7855 6,SOEGR,TASTBTERMI,TERM2,TERM3,TMOSTHTMPRTTN,TOPI,TOP2,ToP3,T,8!8A 037
7856 7TT,VOLEI 838A 038
7857 EQUIVALENCE (OHI,0H12(1)i,(0142,OH12(2)),(TS,TA) 838A 039
7858 DATA VO!O/4I4VOIO/ 838A 040
7859 529 FORMAT(1H ITERATION STOP )83AA 04±l
7860 S82 FORHAT(P1PEIO.33 838A 042
7861 IF(JCM4A-2) 771,771,770 833A 043
7662 770 IF(JCMA-4) 2513,744t753 836A 044
7863 771 CONTINUE 838A 045
7864 XP13X(1) 838A 046
?865 VF=VFZ
7866 ITLxiC 836A 047
7867 ITS=1 838A 048
7868 VRP=(TH-TPR(I1)/(TPR(2)-TPR(W) 835A 049
7869 TNXTuAWAXI(TPR(21,TPR(1)) 836A S05
78?0 CH a TC1#(1)*VRP*(TCN(Z)-TCH4U)) 836A 051
7871 QftwTTR5O(1)*VitP*(TRAO(2)-TNAO(l)) 936A 052
7872 CHZZCM 838A 053
7673 IPRAI B36A 054o
7874 ERFX&O(11 833A 0s5
7875 CALL LOOK(12,GS"qS/CH,TNG,Q,,0,60,Y2,O2,8l) 838A 056
7676 ImGZIR(1I?) 838A 057
7877 VR~uVR 9.38A 056
7876 2510 1LO(14)aIELO(I4G) 8381 059
7479 1 "1 14) ENtI ( IRG 834A 060
78S0 1 LO 4 15)wNLGIO4IG* 1)831a!6
Sal N ISI1) UNIIIWG,6*1) 933A 062

7862 I31L0( 16) 36A 063

7643 zzw~ltot.014

78729 CONTINVE
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7669 IF (TCH4E?1(12qIMG+?1l)-VOID) (30t?319730 838A 065

7890 730 IF(TCHMR(1,ING,1)-V0!0) 732,731,732 838A 066

7891 732 IF(fTC#HE44I(29IW6.12) -VOID) 733,731,733 B38A 067
?892 733 IFkTCHEq(Il9IP1Gt21-V0IO) 2913P731M213 038A 068

7693 ?31 JCNA-4 838A 069

?894. RETURI 838A 070

7695 M53 TAB*9cITg(il1,!Glj),VRN4(TTS(?2,lING,1,1)'TTStI1,IMG,1)) 838* 071
?696 2515 TA3C=t*3CVRP(CTTSCI1,IRC,2)4VRMs(TTS(12,XM4G1,2)-TTS(IlING+192)) 836 072

7697 1-iABC) 838A 073
7890 2503 IF(TSAVE-TA6C~e0600) 42@,'.26,'.21
7699 C --------- ABLATING SURFACE 838A 075

7900 '.21 IFIIAB) '.22,422,123 838A 076

7901 '.22 CWOLmTLRC(!1,ING,1R-VRN*(TLNC(IIINt~1)-TLN4C(12,IM1,1Gl)) MA8 077

7902 CMD*EXP(CMOLI *CH 838A 076

7103 IA021 838* 079

7904. '23 CALL LOOX(1'.,CP0L#TLHC 1PINE. 1) Voa$0,,O3iOO) 838A 0865

?905 IRA=1R(14) 838A 061
7926 I1aIRA MA8 082

7908 XRB*IR(tS) 8238A 0ate

7909 1221RO MA8 085
7910 CALL CORP (TCHEN(I1,"Gil6,1TCI4EPIIU,INC.1,1),VOI0,IFLAG1
7911 IF(17LAS-1) 7'.0,7l1,74d 838A 06?

7912 ?41 JCm~u'. 036* M(
7913 RETURN 836A 069

7910 7'.0 CON4T116UE 836* 090

7915 744' CALL LCOK(l'.,CIOLTLMC(1ING,1),TTSII,IHG,1),TCHVI(1,XNG,1),0,0, 034A 0)91
7916 172(1),Y2f3f92) 836* 092
7917 CALL LCK(sCOsTM i R* l TS l ",I )THNl N+1 )M 093
?971 8 10,o,Y2(s)0Y2(7b,21 638A 0%'

?919 CALL LOOK(l'.,rC0L, YLNC 1IptG,2) 9TTS (lip NGp2) vTCNER(1tIPG9 21 v Os O 3836 8"5
?920 iYM()sYMI1),Z) 834A 096

7921 CALL LOOK (19,CROL, TLNC (1, 1W14G12) vTTS (19 IKG*1 *2) TCMfM( 1, ING+ , 2),S838A 697

7122 lI,S,Y2(l3),TZ(15)921 636A 09"

7923 1:uIX9112
792'. 00 4.23Z Iul,6 830A 099
7'325 '.232 Y2MI=Y2(I)*WP*(YZ(I*4)-YZ(Mf 1386 161
7926 '.233 00 '.Z6 11,'. 036* 161

792? 4.26 Y2(I1uT2M*) (y2U1*')-Y2(I))*V1fl 838* 102

7926 IF(Y2I1J) 4260#4161,41261 08A6 103

?929 4.260 MTLITS 8334 14%

7930 GO TO 1639b~ 938A 165
7931 4.261 CONTINUE as$& 146

?932 CALL LC8',21,Tt,)TP12,,.,PVOI,)336* I67
7933 IFM*TLM-)21 '.26,'.7#4'26 934A it&

71Ml 428 CALL L0(,21,T(,~TP11.,,.3O,)36 6

Y935 rRIVMEN1V031vtoy3t10-114M
7936 awtvaenolI.ps-t03ost NV
79137 W.2 TSSO.T2(1)Y2(1) 138& Ill

T1136 TS*Y2(1) 6361 113
Y134 RAO.SIC1ExZv*'SsQ0Tss40VF 134* 1116

Y949 '36 fRR.wC14*1fZ) .f1**RAS1 TS*ERFX #$@A 11S

7942 1 *sstftUWrI

Y945 '.62IMrIh) 4316s,%3164,#365
7144 '.366 ILWITS
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79'.? G0 TO 4.355
791.8 '.365 CONTINUE
7,149 ERRCsERRIOERR 836A 11?
7950 WITER4!TS)RCHOL 038A t18
7951 F ITER( ITS) uERR 836A 119

7952CNO~CHDLERRC936A 122
793C"~s-oEuC" 838 121

795, IV1LO(110-IRA) 436194.363t##363 93A123
7956 4.361 19(ILO(I5)-XR8) 1.270,91.363v,4363 98 2
7957 4.270 Cfq14aA MAX I(CFNNI TLNC (IRA #14691PK I TLPIC( IRA -It NG I PR) oTL ?IC (I RIS IG838 A 12$
7956 1#1,PIPR) *LNC (I I-1Ift CI*IPA)) /2. 08A6 126
W99 CNfOLwAN*J I ICMOL,9C14 D 838A 127
7960 '.363 IF(!f40~.-!ft-11 43691,43691,4364
7961 5.36'. MIIf ( MHt5-M-1) 4369,4.369,04275
7962 4.369 MI~TS-XTL) '.3669436694360
796.1 4360 MFERtRS) 42094.3679436?
796'. 427S CNtNaAU*MINI( 4MT~~tAItctl)!~CIrA211~P~ylC18#9 130
?963 1, ING* 1,IPR).TLWC (IR8*2 tINO 1, IPKI) 12* 938* 131
7966 CNOLxAMINI (CNOL j CWNA) 836A 132

7967IF(ZTS-MTL1i 4.36691.391,'.352 8384 133
19G# '.351 ERRSUEWM 93A* 134.
7969 Cf1OLsCKNHA 038A 135
7970 GO TO 4#278
7971 4.352 IF(ERROEP'ftS) '354,4367,1.353 9.8A8*13?
7972 4.3S3 CNOLaCNN*A 538A 138
7'973 GO TO 4.2)8
7971, 535'. ITLaSS 636* 11.6
79?9 IF(ERtC3 4395941307,436? 638A 1411
7976 k.355 C14OL=CHMI M38 14.2
7917 GO TO %276
7976 4366 XF(ITS-ITL) 0*367.1.35&,1.36) 836A 14'.
7979 4.356 C1IOLuANtIN1TLNC(L1,tNG,IPRITLNC(L2,IPGe1,!FE))
7980 1&279 CNOCLuAMflD1(CNOL,TLNC(L ,!NrGIPU*1),TLMC(L2,Ih.G*1,IPR.1))
7981 5.276 ER~ul.E*20
7982 4.367 CN40a[XPtCHOL)9CH 038A 14.?
7983 IP5ITS-5.i) '..040,409l$ 9338 11.8
79816 4410 1TSw!T31i 938A M1

7965 V(*ItfRRER~t!-.01 1.32,1k3?2,4.?3
7986 C--------------- *ON-AULATING SUFFACE 938A 151
7987 4.20 TSzTSAVf 934A 152
7988 1AD-5 B33* 113
7969 Clooz.I 0 PIA 114
7991 41.32 ILO(18at 038A Is5

7991. 1.30 COW OM?*4U! 6181 156

7$%9738RCONTVMS) 0314 1569

7998 CALL* 3OXt9TtTS oxf*II -0,08sas 361 161
7997 IRAJ3(g9) $381 164

8608 MOSIN(19 9381 144

4001 CAL-L C"WP TWK!,,)CEN1,W*.,VULG
goal 1FtlrLIC-l) 71.2,743.71.2 0348 it?
8643 71.3 JCNA.S flat M1
set% W RT 140 14 130A 119
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Mfo 7'.2 CONTINUE 838* 170
6006 753 CALL L0OK(i6,TSqTTS1lqIHG tl)tTCNENIIING ,1) TL"C(191"G , 0.1
Its? 1 0v0,Y2(l)#YZ(3)rz)
8006 CALL LO(hTT(,W,,)TNN1IG11,LC1It,,)
Mg, 1 6,6,Y2()PY2I?),21
8010 CALL LOOK(18PT29TTS(1, ING 92),#TcKHI(I 1NG 2?) TLMC 11,ING ,)
Ml1 1 1p3,y2t9),Y2(11)vZ1
8012 CALL Lo(~STS1IG1lC((,N.,ITR(,H~,)
6013 1 #,qIy2(l3)9T2(15)t2)
6felt 00 '.321 Into$

6011 43ui2 00 4.323 IsI,'.
S01? '.323 t2(l~uY2II).VftHO(Y2(L1'.)-Tt(l))
all$ (633 CALL LOOK 9'.ST~12,E(,)600EINv1 36A 181
8019 IF(HATLM1-2) 4.34944#2#434 836A 16?
SC20 '.34 CALL LOOK (3,TS,?T2t1,1),TfPtl,1I,0,0,0,Y3,C3,1) 938* 183
8021 [mIvsEmIV*1Pl14Y3(lR-fwW1~

6023 '.'.2 TSSCOYS*?S 838* 188
S0 24# '.%22 MADmSZG*E*IV*TSSQ*TSSQ*VF e36* Is?
£625 '.09 CR**CN*Y2 11) vEN I * RA- RAO0- 1(1) *TS*ERFX 86 1s$
6026 [Alt~m AA X I148S 4 M* 2()I.A 8S(ENIV*411 AI#A 03 (RA 01, A asC(b IT3),
802? 1 A33(ENX))
6028 OE 10CH*Y2 (3) (Ok -RA DIEN IV) 'PONIV-14. I/TS*0A- 9( 1))
6029 MRcnEve/0Emf 838* tic
$035 VITERCITS)sTS 0361 191
6031 (1TER[ITS)SME 038* 1W,
8932 3SmTS-CRftC 638* 113
8333 4.391 TSN1a- 1.9 08 636* 1%
6034 YSNAz*1.r*36 336* 1"
6335 IM(L0116)-IRA) '90.51.6 8364 1%6
6038 '.501 IF (LO(III-IR91 '.5639'.531,'.53 836* is?
6637 '.513 1S~**~YSN~AAi 11t, YS (IftN11 ,IP6*, .PITTS (Iftb- I#IMG.1PIM, 1916* 1"
6038 ITTS (IRA, ING, XPR)*TVS IInA-1, ING, muII~?. 038* 199
6339 75aAMAEIIMS~ttI) 8336 240
$0410 '.531 Big&(61tA.. 25?'57' 668 01

$ali .566 XFq(IMI19)-1R9-l) 0.0,.?,9f 36* 212
80462 0.10 TSNA=uINI (TSKA, TTS 1R31, vI19.I , I)P* TTIS IUI.29,1N6.1.IP6I# 136A Z03

60%'. YSmANKNtITSOTSN*) 936* M3
ask,$ 4913? COhNTIUC 136A1 206'

of%? %'.1 IS=ITS#1 93341 ZI
40416 if qASS t~ff"R") -. 1) '.39S,%394vt3aI '94A Its URI~t IKOUTMI2) Blot M1

6652 1 all ikso& it

4133 T 0 1.TKIN list Z14
605% Jc"M* 1 030a I1,

C ~-~--POST ZT(3ATIOM *361 Zi?
'.396 CONTINVE 6141k its

4051 '.371 chb1orpfrP Tit 11 *t

slt 372 0tOSIVC"*y212 31
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8063 4.37b WRITF(KOUT,552) (VITER(!),EZTER(I),Iu1,ITS)
80$~4 WRITE(I(OUT,582) THOTHVRr4,ERF'XTA9C.EM!VDMIY,RAD,3(1 ,CM,PHI,
0065 1 0fI,,HE,XPtQRA,Y2,OERRVRF
8066 4.375 CONTINUE
806? QCHENzO. 838A ~222
8068 DOSTB=CNO/RHO(2) 838A 223
8069 1437 RO(1)=RON(i) 838A 224
8070 BR=CH/CHZ 838A 225
8071 QRPzEiIIV*QRA 838A 226
8072 QCN0=NOW-D1)8!WTA(l) B38A 227
8073 QCONVT=r4CONVT4OQcONv'DTH/AREA(1)'nSU 838A 228
8074 QCHEI4T=0CHEHTQCHEM*OTHAREA(1)S*SU B38A 229
8075 QC0NDT=QGONDlT+QC0ND#DTHfAREA(1)*ASU 038A 230
8076 QRPT=aRPT+QRP*DTH/AREA (1)*ASU 838A 231
80?? RADT= FA0T+RAO*DTH/AREA(1)*A~zU 838A 232
8078 G 38A 233
8079 DEDT-RONUl)CP(I:#(TS-?SAVE)*DEL(1)/DTI4 B38A 234
8080 00 95 I=2tNL 838A 235
8081 RO(1% = RON(I) 838A 236
8082 TEMP =(D(I )-A(I )'TA Q- 1) ) /B(I B 38A 237
8083 DEOT=0E0T+RON(I)*CP(I)*(TEMP-TA(I))'0EL(I)'RR(I)/DTH 838A 235
8084 95 TA(:)=TEHP B38A 239
8 r ý5 IF (NUPIN-N8M) 97996,96 B38A 240
8086 96 K=NL 838A 241.
8087 TA(NBM-1) = TA(NL) 838A 242
8088 00 98 1 w N8MNUMN 238A 243

8089 K= K+I 38A 244
8090 98 TA(I) = (D()-AtKI'TA(I-i))/B(Xo B38A 245
8091 97 OEOTT=DEDTT+DEOT~i'0 /AHEA (1)*ASU 838A 246
8092 JC#4A=i B38A 247
809i3 RETURN B38A 248
8094. END 838A 249
8095 CCOOA CODA 001,
8096 DIMENSION FT(21)
8097 COMM')N /C AMCON/TL MOC(2 0 10,2) qTMG (20),pTTS t20,)10 2),TCHEM (20,i0,,21 CODA 002
8098 INL0(20),NHI(20),iK4I(20),JCI4A,IMGIMC,NMG, CODA 003
8099 2TCH(2),TPR(2),TRA0(2),IAB CO0A DO04
8100 3,T;22 0,2),THZ(2092)tTTi(3 0) ITHG(30), DHI2(2) TA (391DELHG,119 12,CHCO OA 0 (5
8101 4 ,CM0,afPRMG pKCM C 10 COCA 006
8102 COMMON/BLoCOti/ mnA( 71), POB( 71),NSPEC,FR( 71,I5),W(3),LEF(I0) CODA 7
8103 1 pLEFS (10) ,PIEASE, LEFW ( 10) CODA 8
8104 lJOMMON/FLXCOM1DELQ~,0ELJW( 8)9OONL(153),DJNL(i53, 8)PWALLQ COCA 9
8105 1,WALLJ( B),QW#VJKWJ( 9),TPWALL COCA 10
8106 C MO/HICMCIC2 3,- LHBTZ 4v11vZ 491)1ZF(4v1 8CO CA it
81O7 1 ),XI(40h)HF(15,5),HG(i5,93),HSP(15,3, 8b#HALPH,HUE,I4HUE,HFWOLX2 COCA 1.2
8108 2, C3M (4 0),t9ETAN((*0) COCA 03
8109q COMMON/INTCONI KR(20),KIN,KOUTMATII,)IAT2I,MATIJ,t4AT2JNETihIpIS,NCOOA IL
8110 IS, IT, NTIMENSPNSPMI,NAt4,NLEQ,NNLEQ,NRNL, ITS,KAPPACBAR, C SE(15) CODA 15
8111, 2,98(8) , MWENON,KQ(10) ,ITEM,NITEMKRi7,NBT,NBT2,IDENT,KR9(40) CCOA 16
8.12 3,KAUXO,JTIME,JSPECqND13) CC i>A 17
8113 COMMON/PRMCOM/TIME( 50),PRE(L40),PTET( 5O),GEC 50),S(4O),ROKAP(4C) CO 0.,' 18
8114 1,RNOSE,VKAPNDISCIDISCfa4a),WSD10),MSO10O),ITF-- 50),IPRE,RADNO, CODA i9
ails 2CONE,RADFL( 50) ,RAOR(40),RADS(4O),IRAD COOA
aji l COMMON/PRPC0M/PR(15),T(15),RflO(15),SC(15),CAPC(15.',QR(15),H(15) COCA
8117 1,CPBAR(15,),VMW(15),PHIK(15, 8),ORHOH,DRHOK( 8bvZK( 8),DZKH( 8), OCPOA 2?
A1118 2MU'JK( 8),OMtJ4K( 8)907TK( 8) ,OPHIK14( 8),DPRK( 8),DSCKt 8),DCAPCX( 8)CL A 235
8119 3,DHTILI(( 8),OQRI(( 8),OCPBK( 8),DCPTK( 8)vDMU12X( 8),OZKI(( 8, 8) COUA 24.
8120 4,tOPHI KK f 8, 8) , DMU4H,0MU3HDHTILHVMU12,CTCTR,4PTILHTIL COCA 27-

212
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8121 5 PVMU3pOTHvDCAPCHPOPRHDOSCHDORHOCP8HOCPT,
4 9DMU12HPVPJ(IS, RHOP CODA 268122 6C±5,gPHIKP(15)gHP,TP,ZKP( S~,VMU3PVMUIP,HTIL'PCR40(±I.),GMqRfj) CODA 27

8123 CONHONIVARCOV/F(4,±5),G(3,±;,,SP(
3,lS, 9),ALPHCOA281254 COHIION/WALCOVFWII.D, 1),TW(Ie0t 1),HWC4D, 1),SPMf 8,5.0, 1) COCA 298126 1,RHOVW(4O, 1),FLUXJ( 3,409 1),IHWITW,IFW,ISPW,IRHOVW,IFLUXJ CODA 30.8126COMMON##EQTCON/SrP, HIP812?' DATA *VOID/4HVOIDf 

CODA P6128 DATA SEGI/6HSEGI / CODA 62C8129 DATA SEG2/6HSEG2 / GOgA 025a13o DATA SEG3/614SEG3 / CODA OZF813 DATA SEG4/6HSEG4 / CODA 02Z78132 7234 FORNAT(10I±,31S,35XP2011)
8133 C44N*89+.ALSO DEFINED IN INPOUT,INPUT,CRECT AND RERAY
813'. iIN=8
8135 KOUT=5
B136 REAO(KIN,7234) KCH,ITENISPNITEMPKR
S137 KR(12)=1
8138 R2=
8139 KRi7=KR(i7)
8140 c IF KCO(10) = 0, DO NOTHING
8141 C IF KCM(lo) =1, SAVE
8142 C IF KCN(1O) = 2, RESTART -- NO SAVE
8143 C IF KCM(10) = 3, RESTART -- SAVE
8144 IF (KCM(10)) 90,90,93
8145 90 CONTINUE
8146 Ge TO 95
8147 93 REWIND 12
8148 95 REWIND 13
8149 REWIND 14
8150 St1)=.5 

CODA 0318±5± 8 (2)=*333333333 
COCA 0328152 i)(3)=.166666666 
CODJA 0338153 8(4)=o12S 
COCA 0348154. B(5):. 041666666 
C3OA 0358155 8 (6)=# 033333333 
COO 0A 0368156 8(7)=. 013888868 
CODA 0378157 B(8)=. 003968254 
SIOCA 0388158 IF (KCM(Io) - 2) 102,100,100

815g C RESTART
8160 100 NBT=13
816l DO 107 IRW=±,2
8162 LIM=((IS-IRN.2)/2-I).NITEMNITEM..MOO(IS...±IRb,

2)8163 IF(LIM) 107,107,lD9
8164 109 DO 108 I1,1LIM

* 8165 108 READ(NOT) HSTEQV
* 8166 107 NBT=14
* 8167 LIM=((IS..1)*NITENMgITEH..I);2

8168 DO 103 I1,PLI?4
8169 103 READ(1z) DUNE.QV
8170 CALL DUMCOM(101)
8171 CALL DM2COM(10±)

* 8172 GO TO 14?
8173 102 NSIl
8174 IT~i 

CODA 0418175 105 IS=O 
CODA 0428106 IWE=-j 
CODA 043K 8177 JCMA1l 
COCA 0448178 110 IS=IS+1 
CODA 045
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8179 IF (IS-NS) 115115,105
8180 115 CONTINUE
8181 C CALL LOAD(SEG3) CODA 047
8182 CALL INPOUT CODA 048
8183 ITEM=I CODA 049
8184 120 J=MODIITE'P2) +1 CODA 050
8185 DO 129 IMG=INMG CODA 051
8186 LIMC=NHI(IMG) CODA 052
8187 00 129 IMC=-,LIMC CODA 053
8188 129 TCHEM(ICIMGJ)=VOID CODA 054
8189 C CALL LOAD (SEG4) COUA 055
8190 C REWIND 10 CODA 056
8191 CALL SETUP CODA 05.
8192 TPR(J)=TIE(ITEH) CODA 058
8193 TCH(J)"-I,/C3N(IS) CODA 059
8194 TRAD(J)=RADS(IS)
8195 IF(ITEN-1) 128,128,130 CODA 061
8196 128 TPR(1)=TIME(NITEM) CODA 062
8197 130 CONTINUE
8198 C CALL IOAO(SEGI) CODA 063
8199 CALL (MA CODA 064
8200 C CALL IOAD(SEG2) CODA 065
8201 KR(11)=3+IAB CODA 066
8202 LI1=8 CODA 067
8203 IF(JCMA-3) 140,150,160 CODA 068
8204 140 IF(JCMA) 141,14191142 CODA 969
8205 141 WRITEINBT) KCM CODA 070
8206 STOP CODA 071,
8207 142 FLUXJ(1,ISIT)=0.
8208 FLUXJ(2pISOIT)=-BPRMG
8209 FLUXJI[3v1SIT)=-CMD/CH
8210 TW(ISIT,=TA(i) CODA 075
8211 KR(11):3
8212 CALL BLIMP CODA 076
8213 145 IF (IABS(KCN(1O)-2)-l) 1167P146,147
8214 146 CALL DUNCOM(102)
8215 CALL OM2COM(102)
8216 147 ITEM = ITEM+I
8217 IF(JCMA-1) 110,±10,120 CODA 078
8218 150 L 1=4 CO OA 079
8219 KR(1114= CODA 080
8220 160 I1=11 CODA 081
8221 C REWINO 10 CODA 082
8222 J=MOD(ITEM92)+I CODA 083
8223 00 280 K=1,LIM CODA 08'
822k IF(TCHEM(1,IMGJ)-VOID) 209,170,209 CODA 085
8225 170 FLUXJ(IISoIT)=O,
8226 FLUXJ(2,ISIT)=-TMGCIMGI
8227 IFfJCMA-4) 180,180,190 CODA 088
8228 180 FLUXJ(3,lSIT)=-EXPCTLC(IIIMGJ)I
8229 GO TO 200 CODA 090
8230 190 FLUXJ13PISPIT)=O.
8231 TW(IS,1)=TTS(IIIMGJ) CODA 092
8232 200 CALL BLIMP CODA C93
8233 CALL LOOK(2,T(1) VTTtTH'OGO,0,,HGACTI,1) CODA 0914
8234, HGA=MGA÷COELHG CODA 095
8235 CALL LOOK(UT(1),TT2(t12),THZ(12)9OO•0,HCHCT2,l) CODA 096

8236 HCH=HCH+OH12(2) CODA 097
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823? IF(.,ICMA*GT.4) TLMC(IlIIGJ)zALOG(AHAXI(-W(3) Q,0 0000))
8238 TCHEM(II,IMCJ)=(W(2)+N(!))'HIPH.8.+WALLO-W(2)'HGA-W(3)*HCH
8239 TTS(II,It4GvJ1=TtI) CODA 099
821.0 209 G0 TO (210,220,260,250,210,9230,260,250p,I( CODA 100
824u1 210 ITE~mITEMl-I COCA 101
6242 60 TO 270 CODA 102
8243 220 11=12 CODA 103
8244 GO TO 24.0 CODA 10'4
824.5 230 11=I2+1 CODA 105
8246 240 IMG=ING*1 CODA 106
824? GO TO 280 CODA 107
824.8 250 IMG=IMG-1 CODA 108
024.9 I~iI1,1~ CODA 109
8250 GO TO 280 CODA 110
8251 260 ITEN-=ITEM+1 CCOA III
8252 270 J=3.J CODA 112
8253 280 CONTINUE CODA 113
8254 GO TO 130 CODA 114.
6255 END CODA 115
8256 MIS1 C10l8DO00
8257 SUBROUTINE DN2COM(ICI() cola 002
8258 COMlHON/CANCOH/TLNC(20,10,2),TNG(20ITTS(20,10,)2),TCHEM(20,10,2), COLD 003
8259 INLO(20),NHI(20),IKHI(20),JCP4A,!MGINCtNMG, C0l8 004
8260 2TC14(2) ,TPR(2) ,TRAO(2) ,IAB Cole 005
8261 3,TT2(20,2),TI4Z(20,2),TTIC30),THG(30),0H212(),TA(39),OELHGI1,12,CHCOIB 006

* 8262 4fCM0vBPRMGtKCN(1O) Cole 007
8263 EQUIVALENCE (NCLAS59JCNA) cola 008
8264 COtINON/LOOCOM/KOUTIEXOENsVRIHI(23),ILO(23),IR(23) ColeDe0s
8265 COMMON/CMACOM/TEP(20,21, TCPg209 2)gTKP(20# 2) CGlD C10

* 8266 3,RHO(2),HATL(38),DEL(391,SC(20,Hm(38RRC(38),RA(38),RECORO(36), Cole Oil
8267 4AREA(36)vEMA(38),RAV(381v COLD 012
8268 5ROA(152),ROB(152)tROC(152) , Cole 013
8269 6 TP113C),VFZ,CNI4,NPR, Cole 011.
82?0 7LCTtNPGtIINBNNUI4NpNLI OELHRFTvRHORAtRHORDRHORCTRA Cola 015
8271 8CATRACBTRACCRHOOA,RII000,RHOOCEAEBECBA,189,SCPSIA,PSIDPSIC, Cole 016
0272 9TRACM,PETPETE,RSV,ETA,OTPR3,DTPR2,OTPRTTPR3,TPR2,TI4ZRO,THFINWT COlD Of7
82?3 COMMN/iNCMACOr4/EPSWtTRESt Cole 016
8274 lTNW7,GAMAONG,N0,FJFH,FJFS,JF,JFH~,JFHI4,NPUr, OT'IIN,8RPvHCONV,Cale 019
8275 2INCH,DTHB-)NNNI,NOI,CHCRI,PYCRIPNCONP NR,TX(30),FI(30),F2(30) Cole 020
8276 COMMON/SBCP/BF,CKMA,CNNI,0ERR,0HIV,E"IV,ERFXERRC,ERR,ERRS,13,I4, Cole 021
8277 lVRM,VRPP IPR,IRAIRDIRC,IRO,ITLPHIQQ,TASCTEMPTSMA,TSMI,TSSQ Cole 022
8278 ýOI4MON/SBCP/ TNXT, DNCP(3),CPE(3I,TO(28),VITER(51),EITER(51) Cole 023
8279 COMMON/SBCP/ Y2(16),D2(l6),Y't8),03(8),YI(2),0l(2) cola 021.
82a0 COMMON/S8CP/ CPC( 50)tCPV( 90),CP4 5019HP ( 50),HC( 50),CN( 50), Cole 025
8281 IRAT( 5019ROT( 50),RO( 50),X( 50),ROK( SO),DMOG( 901,RR ( 50), COLD 026
8282 2CNC( 50)pA( 5C)19( 501,C( MID,0 5C~vEHOI 50) ,CNOI so) COLD 027
8283 COMMON/SOCP/S~t CHZ, CHOL, OEOI,DEOYTtSOTB,OTH,GSHStHWI COLe 028
82854 INE, ITS,PRES,QCHEM,QCHEMT,QCOND,QCONDT,QCONVoCONVT,QRA,QRPv cola 029
8285 2GRPT,RADRADT,RSUSIG, TSAVftVvXP1,ASU Cole 030
8286 COHHON/HISC/ BPRN, MTITCOLD tCPI, CPGAS, CFNL,CZv OCOTPDE COM9 Cole 031
8287 IDECOMT,OELCR,DELR,OENOLOIEIT,ONS,DPOT ,ORLCFDRLCORLPDRL,DROAC, COlm 032
8288 20ROAT, OROI3CDROB3T,OROCCOROCT,OROOTOOSOT,DSIOSOSS,OTA,DTI4CDTNSCOIB 033
8289 3,DTS,DV8,OZ,EGO,EZ,FACT1,FACT2,FAF3,VC,FJF,FK,FZGSE'-R,'-sN,GSNT, COLO 034
8290 4GZ,HI,HAPHSNHBAR,HGAS,HRESIEIPiWt,I,IS,ISV,ITER,Jl.J,KK,KtKTL, Cole 035
8291 5 NORNLIv NLWtN, NZ,O ,PGPU,PGPUT POL09,POW# OLOSS9 QLOSST,R~vROl,9ROOZ,SACO± 1803
8292 6,SOEGR,TASTSTERMI,Tr.RMZTERN3,THOS,TH,TNPRT,TN,TOP1,T0P2,TOP3,T,,Col 037
8293 7TTVOL,x1 Cola 038
829'. EQUIVALENCE (0141,OHIZ(1)),(0H2,0H12(2))t(TSTA) Cole 039
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8295 DIMENSION CANEQV(1478)#LOOEQV( ?3PCI4AEQV(1125),SBCEQV(1237),
8296 1. MISEQVM01)
8297 EQUIVALENCE (CAMEQV,9TL MC) p(LODE 0VtKOUT) ,(CH4AE0V, TEP)
8298 ± (SBCEQV9BF) 9(HISEQV98PRM)
8299 IF (ICK - 101) '.0,10,20I
8300 10 READ ( 12 )CAMEQV, LOOEQV, CMAEQVv SBCEQV, MISEOV
8301 GO TO 4.0
8302 20 WRITE( 12 ) CAMEOV, LOOEQV, CMAEOV, S8CEQV, MISEOV
8303 40 RETURN
8304. END C018 041
8305 CC02A C02A 001
8306 SOBROUTINE BLIMP C02A 002
8307 DIMENSION HIST1(605),HIST2(607INIST3(511),VMAT(566),HISTI(600) C02A 003
83PS8 COMMON/BLQCOf4/ MOA( ?1)9 MOB( 71)tNSPECVR( 71,15),W(3),LEF(10) C02A 4
8309 1,LEFS(10),PIEASEpLEFW(10) C02A 5
8310 COMMON/EOGCO"/ PE(40, 1),PTE(4a, 1),SPE( 8,40, 1),OUESC02A 6
8311 iUE('.0),RHOE(40),VV4UE(40),TE('.0),UEOGEDUEDGE,D2UEDGVMWE,HEC9O C02A 7
8312 2 ,OSIPC'.0),IDSIP,TTVCTVCC('.a) C02A 8
8313 COMt4ON/FLPCON/TXI(2),TUE(2),TRt1OE(2)tTTE(2),TVMUE(2I,TMqAT(566,2) C02A 9
8314 2,THF(15,2),LEFT(jO,2),TPE(2,TRACS(2),TODSIP(2),KQT(2) C02A 10
8315 COMIION/HISCOM/C±,C2,C3,C4,ALPMOBETA,ZM('.,1'),ZG(4,±'.),ZSP(4,±4, 8C02A 11
8316 1 ),XIC'.0),HF(15,5),HG(15P3,3hSP(15,3, g)-oHALPH,HUE,HHUE,HFW,DLX2 C02A 12
8317 2,C0M(40D,8ETAM(40) C02A 13
8318 COMMON/INTC0N/ KR(20),KIN, XOUT,MATII, MAT2I, MATIJMAT2J9NE TA,II S,NCO2A ik
8319 IS,IT,NTIME,NSP,NSPM1,NAM,NLEQNNLEQ,NRNL, ITS,XAPPA,CBAR,CASE(15) C02A 15
8320 2, 3(8) , MWE,NON,K(Q(10) ITEM,NITEM,KR17,NBT,NBT2,IDENTKRS('.0) C02A 16
8321 3,KAUXO,JTIIIEtJSPEC1MG(3) C02A 17
8322 COMt4ON/PRMCOII/TIME( 50),PRE(40),PTET( W0,GE( 50),S(40),ROKAP(40) C02A 18
8323 1,RNOSE,VKAP,NOISCIOISC(40),NSD(±aI,HSO(±a),ITF( 50),IPRE,RADNO, C02A 19
832'. 2C'ONERADFL( 50) ,RADR(40),RAUS(*.0),IRAD C02A 20
8325 COMMON/VARCOM/F('.,15),G(3,15),SP(3,15, 9),ALPH C02A 21
8326 COMHON/WALCOM/FW(40, i),TW(40, 1),HW(40, 1),SPW( 8,40, 1) C02A 22
632? 1,RHOVW(40, 1),FLUXJ( 3,40, 1),IH14,ITW,IFN,ISPW,IRHOVW,IFLUXJ C02A 23
8328 EQUIVALENCE(HISTI,XI),(HIST2, PE),(HIST3,F),(VMAT,CI),(IIIST'.,FW) C02A 008
8329 3 FORMAT(/1Hi7X4HTIMEE12.5,35H SECONDS - - - STREAi4WISE DIMENSICNE12CO2A 023
8330 1.5, jIM FEET --- 3A6)
8331 CALL DATE(9,MO)
8332 CALL TOO(i8,MO)
8333 WRITE(KOUT,3) TIME(ITEMhtS(IS),IqO
8334. 140 J=HOD(ITEM,2)+l C02A 027
8335 00 142 1=1,NETA C02A 028
8336 142 HF(I,5)=THF(I.J! C02A 029
8337 XI (IS) .TXI (J) C02A 030
8338 RADS(ISI=TRAOS(J)
8339 DSIP(Is)-TosrP(ji
834.0 UE(IS)=TUE(J) C02A 031
631.1 RHOE(IS)=TRI40E(J) C02A 032
8342 TE(IsiaTTE(J) C02A 033
831.3 VMUE(IS)=TVMUE(J) C02A 034.
8344' K0(i0)=XQT(J)
831.5 00 141. 1.1,566 C02A 035
834.6 141 V1MAT(I)=TMATcIj) C02A 036
834.? PTE(IS,1)xPTET(ITEM) C02A 037
634.8 PE(ISs1)-TPf(J') C02A 038
83'.9 OUMi= (GE(ITEP4)-G(l,1))/(G&1,NETAI-G(1,1)) C02A 039
8350 00 113 I1 J,NETA C02A 040
8351 G (3f1)stG(3,I)*DUMJ C02A 041
83S2 G(2,1)=Gf2,I)*OUM1 C02A 042
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8353 113 G(194IBG(1il.+OUmt'*(Gf1, V)-G(1,%)) CO2A 043
8354 ITSzO C02A 04.
8355 KR(17) KR17 C02A 045

8356 43 CALL ITERAT C02A 046

835? CALL OUTPUT C02A 046

8358 IF(NON) 43940941

8359 41 STOP 5050
8360 40 RETURN C02A 04'
8361 ENO C02A 040
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SECTION IV

CHECK CASES

Two check cases were run on the AFWL CDC 6600 computer using the

modified BLIMP code with the entropy layer swallowing option. Check

Case I was a rocket sled boundary layer which simulates a reentry plasma.

Edge conditions for this case have in the past been difficult to obtain

using mass balancing techniques external to BLIMP. Check Case II was the

boundary layer on a typical reentry vehicle.

Definition, input, and output of Case I and of Case II follow.

The complete output is not included due to its large volume. Only the first

and last points of the boundary layer edge and shock thermodynamic state

output are prestnted. The boundary layer solutions for the stagnation point

and for one station on the after body are presented for each case.

1. CHECK CASE 1 - SPHERE-CONE ON ROCKET SLED

a. 'Vehicle Configuration

1) Geometry: Sphere-cone

a) Nose Radius: 1/2-inch

b) Cone half angle: 9 degrees

c) Length (streanmwise) : 1.9639 feet

2) Heatshield:

a) Location: Between streamwise distances of .10686

feet and 1.5520 feet.

b) Material: Avcoat 8024 (epoxy urethane)-C 5 6 7H 9 5 0

O113 N35

c) From 0 to .10686 feet (streamwise) and from 1.5520

to 1.9639 the cone is consid,'red nonablating.

d) Contamination- Heatshield contains 20 pet by weight

Cs NO 3 .

b. Wall Boundary Conditions

1, Mass Ablation Rate: See Case I input cards.

2) Wall Temperature: See Case I input cards.
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c. Free Stream Properties

1) Altitude: 4,000 feet

2) Velocity: 8,000 feet/second

3) Density: .06792 lb/ft 3

4) Enthalpy: 120.435 Btu/lb (ref. to 0K).
(static, -7.761 Btu/lb, ref. to 2980K)

5) Pressure: 0.86384 atm

6) Mach No.: 7.2661

d. Shock Data

1) Local Pressure Ratio: See Case I input cards

2) Stagnation Conditions (from inviscid flow solution):

a) Pressure: 59.114 atm

b) Enthalpy: 1270.5 Btu!L'al (ref. to 2988K)

3) Froestream strgam function position vs. shock angle:

See Caae I input cards

e- £nput cards
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1~2~3'~2uh3C1 CHr~CK 'CASC 1 - 000 FPS ROCKET SLED
blank card

.X4 .008 .A12 *317 .027 $013 o045
.OP~~ c9 .8 ~ .-. 1065 -. 10686 019.206 .2764?

S .61i,-? *7P267 .9ýý141 1,2045 1.400 -1*5r$2
~ !~91 1,76775 l.83930 1.")6390

.0*22 ,"4 *-:)7 .012 .0? .03 .05
lee51. 1.6 2.5,

blank card
o33Q16

6
1HYY ~ 1.CO ~755.003

6 12 l?1Z 4!50m618
7f' r2-I 4.3C -9761- 3qo077

n~ 0XYGr"' 16,. )CO -.2?35 120.588
1,5 rMSI,1 10.261

1 ~JANAF 06/68 ArWL - jiCF CS
1131"'n+5 it.0L2c'+ý "0117+1 qVý3465-1 361865+6 536529+2 500 3000)1 %..,

A1 5 ~621R6;7-2 4103422+1~ 536'529+2 3000 60301 oc!,
1C 20 0 3 JANIAF 0'3/61 11

7 ?1210C+- 711n63+1 4n15--72~464f',4i0+2 5000 3000.1 00H2
7112100+5 6S171'i+1 509?!54-3 269106+7 454650+2 3030O. 5000.1 06IN2

q %^ 1 " ) JANAF 03/61 cc
-26417C+5 71ýýf ý6fD40+l. 1170'1-1-39S211+6 653700+2 5OC. 3000.1 0.Co
-24171+ý 1-170+". 11~ý+-?103ll6+ 651700+2 3000o 5000.1 0.C0

1 6 2 0 C 0 0 JAM~AF 03/61 C02
T +S z~r)?o+' 144:'.9c+2 TIO36-1-18S2392+7 7(?p4s0+2 500. 3030.1 00C02

-74ZS4(0+ý InI50+7 11'a'l+42-311561-4-602768+7 798480+2 3000. 5000.1 0.C02
'7 f; 0 Ar4RCTT LCW TEMP N

lý+O 29171P+Iý r.106 .00308 66552 +2500. 12 -0N2
11716l~4n+5~ 71107+1 S19649-1-114:')5+5 617650+2 30.1 N

I '~JANAF 05/65 AFWL - JEF E-
211421C+5 4"'48^0+l 215133-5 262?4C-6 164i590+2 500 30001 E

1~4'3+~'~C+-2~'?--9~,2 161'4590+2 -00 503
1 5 1 0 3JA4AFO03/61 C

173^Sj6+6 1'c-530+5 4.3+1226125-3 409330+6 492870+2 500. 3000.1 09C
170C96+6 1IS500+5 41,22~12+1 ?61.90P-3 262C86+7 492870+2 3000. 5000.1 o4C
I 1 3 -c; 0 0 u JANAF 12/60 H

52102-:+F !12104'. 4,10-27+1 5-ý5'.61-4 1.73095+6. 38%1620+2 500s 3000.1 0 H.H
r2.2.ý2+r 1'42!C+7 30P7=2+1 11502A-3ý -ý'744+7 3-71620+2 3000. 5000.1 00H

A JANAF 06/62 0
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115O+5V5220+! 4172ýt3+1 3P07fR-5 154749'+5 500060+2 500. 3000.1 0.3
5955ný+r, 1 270+5 6r7'R9+1-?2's261-?-891712+7 ý5O0960+2 3000. 5000.1 0.

1 7 I.j- 0 0 .1) JAF:AF 03/61 N
11216S+6 114370+7 4r614~4+1 383116-4e 951A6Cv+5 4Sr)00+2 500. 3000.1 0.N
11796S+6 lmt7c+! 41'F-'7+1 24084&.-?-417Z73+6 490900+2 3003. 5003.1 Ceti

6 0 0 0 *JAF12/60 C3
18967C+6 !~2~'+.',441+2 622536~-4-168227+7 793410+2 500. 3000.1 0.C3
18r~f7'P+' 3f,6220+'r 1447Pl2+2 712?72-4-646^77+6 70C410+2 3000. 5000.1 0OC3
4 1 1 ý 3 0 0 0 0 0'* JANAF 03/61 CH4

-1781;+q51-,700+r) 471GUA+2 677V56-3-755061+7 5R25q)70+2 500o 3000.1 0.CH4
-17199iC+5 51079C+ý: 2?6051+2 374123-3-3.682ý+7 8250'70+2 3000. 5000.1 0.CH4

1 6 1 7 0 3 M~ 0 3 0 C JANAF 12/62 CN
109'.102+6 222490+r, 6951706+1 1153?6-2 479517+6 569760+2 5009 3000.1 0.CN
100:1,1+6 222490+r, I9F313+1 113855,-3-641V'i53+7 669760+2 3000. 5000.1 0.CN
1 1 1 6, 0 0 G 0 0 0 JANAFO03/61 Cii
14101+6 7?1100+1 a26079+1 %ý2211-3-10-:184+7 616120+2 500. 3000.1 0.CH
142006+6 221100+5 7..;'70'1+1 4g63281-? 552E60+7 616120+2 3C000 5000.1 0.CH
1 1 1 ', 1 7 0 0 C 0 C 0 0 OJANAF 03/61 CHUJ

312"'L+5 35 390+r '?7023+-T 5532241'-3-228951+7 758620+2 500. 3000.1 0.CHt%
31i:'1+v i3--30+!n 17tA95+2-295052-?-133671+P 75S620+2 3000. 5000.1 00CHN
1 1 1 6 1 e 0 0 J 0 0 0 0 OJANAFO03/61 CHO

-29C-CZO"+4 ?13670+5 121013+2 30C63.9-3-201721+7 78-7"30+2 500o 3000.1 3.CHO
-29'ý00n+4 1116701+5 J'0'12+2 633312-1 1216115+n 7RO9?0+2 3000. 5000.1 0.CHO0

2 6 3CJANAF 9/61 C2
199'+ 4' ?+ 76612+1 6960131-3 185649+6 6q~5iq1+2 500. 3000.1 3o.C

!'ý"4-4+ ?L-6090+71 10/162+2 566841-4-64020rý+7 6'15519+2 300CO 5000.1 0*C2
2 1 2 6 0 0 0 0 0 0 JANAFO03/61 C2H2

54119ýf+rj 402570-1-7 1P0060+2 769044-3-400019+7 849690+2 300# 3000.1 0OC2112
r.4190j 1+5 /4P2570+r 2012^2+2 189062-3-64.5T,17+7 84'>-,90+2 3000. 5000.1 0.-2r-12
i 55 JANAF 06/68 AFWL-JEF C52
253~01+5 ?734C9+! '7942?14+1 1223278-2 22033'2+6 ')03289+2 500 30001 0CC~2
25170r:+5 ^714t09+5 n190+ 27707-3-174425+ 101280+2 3001 600;)l 0-52

1 1 1 F 1 55 ATLANTI1C RESEARCH AFv:L-i-1V CSC;H
-550!0+x ý59363+5 121ý799+2 539241-3-222031+6 911640+2 500 30001 UCSGH

-5~3~.+5~60 V 'I0."q+1 477010-4-3411A4+7 913640+2 3000 60301 GCSO)H
1 11 728F C r 0 30 CO 0OJANAF 06/63 AFWL - Wk I-IN02CIS
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nine blank cards

1. 01 0~ 0. 0. 0.
Co . 0. 0. .65 .585 255

OS2419 .4ko2 .049F .518 .539 o549 .55
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0. 0, 0. 0. 0. 00
blank card

(end of file card)

f. Computer output

The first and last points of the boundary layer edge and

shock thermodynamic state output are presented. The boundary layer

solutions for the stagnation point and for one station on the

afterbody are also included.
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2. CHECK CASE 2 - CONVENTIONAL REENTRY VEHICLE ANALYSIS

a. Vehicle Configuration

1) Geometry: Sphere-cone

a) Nose Radius: 1/2-inch

b) Cone half angle: 8 degrees

c) Length (streamwise): 7.0922 feet

2) Heatshield

a) ATJ graphite from nose tip to .864 feet strean.wise

distance

b) Phenolic carbon (composition as specified in NASA

CR-72301, Aerotherm Report Nu. 67-15) between streamwise

distances of .865 feet and 7.0922 feet

c) Contamination: 100 PPM by weight sodium Na in
graphite and phenolic carbon

b. Wall Boundary Conditions

1) Mass Ablation Rate: See Case II input cards

2) Wall Temperature: See Case II input cards

c. Free 'Stream Properties

1) Altitude: 10,000 feet

2) Velocity: 14,000 feet/second

3) Density: .05648 lb/ft 3

4) Enthalpy: 115.364 Btu/lb (ref. to 00 K)

(static, -12.832 Btu/lb, ref. to 298*K)

5) Pressure: .6880 atm

6) Mach No.: 12.994
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d. Shock Data

1) Local Pressure Ratio: See Case II input cards

2) Stagnation Conditions (from inviscid flow solution):

a) Pressure: 149.91 atm

b) Enthalpy: 3903.3 Btu/lb (ref. to 2980K)

3) Freestream stream function position vs. shock angle:
See Case -T1 input cards

e. Input Cards

242



AFWL-TR-69-114, Vol I (Supp.)

10203320213202 CHECK CASE 2 - REENTRY VUHICLE
blank card

5 lIIlIIIl~li i:l1ll1II222P?0•2P?????'7
1

39
U. *.04 ,008 ,013 9017 .025 ,035 ,045
:055 .359632 e063 e068 ,075 .086 .098 .120
1SO .2). o31 .4417 o60 -.064 -. 865 1.0

1.28"? 1.50 1,7065 2.1272 Zo541 2.9687 3.3895 %?1O1
4e231 5.0725 ',9141 6,75 6.80 6*0239 7.0922
15
u, .OU2 ,0i4 .007 *012 *020 =030 .,050
.10 *2 .35 95 160 1.6 2.5
13 o9l
800 *04166667
-. 04166667

.04126

2 blank cards
1.02

149.91
3903.3

0.44 11.823 ,018 .9 .9 300.
1000,

6
IHYDROGEN 1,008 -. 0209+6
h CAR30N 12,011 -1. +6 -. 9236+6
7NITROGFN 14.008 -e765
8 OXYGEN 16,000 -. 235 -. 0.554+6

11 SODIUM 22,991 -1. -1.
99FLFCTRON 0.00055

1001 JANAF 12/60 H
521020+5 114230+5 480223+1 555469-4 173095+E 339620+2 500o 300=.1 0.H
521020+5 11423u+5 308752+1 315025-3 929744+7 388620+2 3000. 5000.1 C.H

1006 JANAF 03/61 C
173686+6 11550)+5 444433+1 228125-3 409830+6 492870+2 500. 3000.1 0.C
170886+6 155CO+5 412212+1 261908-3 262816+7 V9 2 970+2 3000. 5000.1 0.C
1 11 0 ^ 0 0 0 JANAF 06/62 AFWL - W'S NA

257350+5 114670+5 481002+1 916143-4 372315+5 4A2000+2 r00 30001 NA
257350+5 114670+5-122536+2 344219-2 634141+8 482000+2 3000 60001 NA
2008 JANAF 03/61 02

- 2144604-5 804370+1 510872-3-152718+6 679730+2 500. 3000.1 0.02
- 214460+5 1C3071+2 290991-4-783079+7 67Q.730+2 3000. 5000.1 n.02

2007 JANAF 13/61 N2
- 221650+5 862699+1 116090-3-1037157 617650+2 50C. 3000.1 O*N2
- 221650+5 9R4175+1-116232-3-61272Q+7 617650+2 3C00. 5000.1 s.•:2

01031 01 06 JAAAF 03/61 CH
142006+6 221300+5 82f"179+1 332211-3-100184+7 616120+2 5uo. 3000.1 O.CH
142006+6 221300+5 7070q1+1 463231-3 55286C-7 615120+2 3000. a000.1 0.CH

1001 01 06 01 07 JANAF 03/61 CH•.
312000+5 355930+5 137023+2 ;52?41-1-228155+7 7•3620Z2 $00. 3000.1 0.CH2:
312000+5 35593(05 173895÷2-o?5052-1-183671+1 756620+2 3000. 5000.1 O.C '!

1001 01 06 01 07 01 08 JAN.AF 12/60 C ý-i
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-279000+R 461930+5 179701.2 469074-3-20~094+7 9?RQOO0,7 500. 3000.1 IOCH!"N
-279003+5 461930+5 21':16 7+2-?2991I5-3-105~69+I 028~0902 3llnOo 5111.1 n~~pI
IG01 31 06 C1 09 JANAF 03/61 c"

-2Yuý.OG+4 32367^+! 129J33+' 300633-3-201721+7 789530+2 500. 1000.1 cCO'~f
-29i,3:C.4 32367;+5 1.3529+'2 633312-1 121615+8 789130+2 3000. 5000.1 0CO-CH

2001 01 U6 JANAF 12/62 CH2
95'0300+5 3?9963+5 132894+2 413822-?-290273+7 684940+2 500. 3001.1 n.CH2
9500ý,)+5 32996Z+S 14'1'79+2 13215T-?-2394Q13.7 654q4'.+2 31000. 5000.1 0.0'?2
2CCl J1 Osi J1 me JANAF 01/61 Ci."'r

-27%,;.-j+5 41.7710+5 IP4-2?2+2 379921-?-431982+7 848e30.2 300. 3000.1 I#CH2O)
-277wjC+5 417910.ý 11ý62S+2 161963-3-372770+7 3A880+Z 3000. 5000.1 0.@CH23)

4UC1 01 06 JANAF 03/61 CH4
-17C;50+5 5i107 9 0+5 230943+2 677695-3-7550611+7 925970+2 500. 3003.1 0.CH4
-17d95C.5 S-0?G.5 2363:?.2 37432?-3-368234+7 3?5970.2 3000. 5000.1 O.CH4

10006 01 37 JAN.AF 12/62 c
109;.10+6 212490+5 655906+1 115326-2 4,79517+6 66n'160+2 500. 300c.1 ioc.CN
109070.6 21249J+' 9IPP13+1 313e55-?-649453+7 669760+2 3000. 501CI.1 16CM~
1 6 1 7 1 11 ý 0 G 0 0 * 0 OJAWA 03/66 AFWL - '.4S C.T:+

2253)0.5 3301014+5 13Pd)4+2 331050-1,-18102t+6 994600+2 500 30C01 CN
225300+5 3801'0o+5 141691+2 778244-4 16724S+7 3?4600.? 3000 5C:31 CN'V.
11,..6 v1 U8 JANAF 03/61 -

-264170+5 223570+5 W06~40+1 117021-3-898M116 6537CO0.2 500. 3000.1 ')*C-
-264170+5 223570+5 1154Th-+2-424139-3-131963+a 6537:,042 3000. 50)0.1 O.CC

1096 32 JO JANAF ^3/61 Cr'2
-94C540+5 35535C+5 144559+2 210386-3-182192+7 799480+2 500. 3000.1 O.r-22
-94%.J54C.5 365350+5 155451+2-381561-4-60276S+' 79?490+2 3000. 5090.1 o.C')2

(066JANAF 9/61 C2ý
198999+6 24691)0+5 776612+1 696081-3 185649+6 685519+2 500. 3009.1 9.012
1989')9+6 246)'4+5 194162+2 566E41-4-640205+7 625519+2 3000. 5003ý.1 3.02
10 1 2 6 DUFF 9AUEP 6/61 02H
117395+6 349620+5 11:421j+2 46910Q-3'-187ý09+7 781140+2 500. 3000.1 0.C2ý:
117395+o 34)620+7 14?ýl6+2 109402-3-503S62+7 781140+2 3000. 5000.1 '".2.:-1
2JUl C)2 06 JANAF 03/61 C2H?
541)j0+5 482570,+9 ICO'960+2 769044-3-409039+7 849)690+2 500. 3600.1 Q.C2K2
541flo.5+ 4ý2;70+5 2039!2+2 2C)162-3-91452?7+7 34-9690+2 3300. 500C.1 'O.C2H2'

43101 32 06 JANIAF 12/60 C.-i4

12,4)60+5 676330+5 2A4887.21 326`569-3-265213+71 101790+3 500. 3000.1 *J.C2H-4

2-'6227 J'ýA~F 1/61'

!k9o,72+6 3620+ 444+ 22q36-4-469227+7 794410+2 500. 300V'.1 .
149)67;)+6 360 22'Ci5 1447P,2+- 7172232-1.-646277+6 793410+2 3000. 5000.1 2.03

1961 01 l JANAF 12/60 W
792~0+521763+ ~1Z1331 215~-3-116691+7 609210+2 500. 3000.1 .?

792,joo+S 217663ý+S 161,4r-7+1 Y31~3-3 160771+7 60c290+? 300C. 500C.1 C. iv
i.1 0 ) 0 0 *JAMAF 03/61, Ar'ML - Wn

2973~n:5 21*2::5ýOS 8!r4435+1 65?3~~: 48020:2 500) 10111
:)2o97I+S '42f)90+5 8~47443+ 1 115312~-1-2611,41+7 648020+2 0!OC 509"1

1 1 11 a 12 0 0 200 OJANAF 03/66 AFWL-. A

-5940k)! Or3~~72~319C-3 ?957ý71+7 !"A'ý70+2 300: 5C:^l 'f%1
1Q.)l) '1 7 1 031 12/60

2389J005 '7 3 +5 '3+7122061-1-23249')7 7M*'w)+2 SOO. I'00.1
238ZJ0+5 377::ý',+5 '18,240a..46i~7735. 001. 500.' 2-4'
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1001 01 08 JANAF 12/60 HO
933030+4 214040+5 773193+1 394385-3-973!61+6 6 1 3 Q2 0 +2 500. 3000.1 O.HO
9330'jo04 214040+5 965144+1-443528-4-686115+7 'b13020+? 3000. 5000.1 30.H3
2001 .A.:AF 03/61 H?

- 212100+5 711963+1 621950-3-712694+6 4846!0+2 500. 300:.l 1.!i
- 2121C0+5 681794+1 5PS854-3 265106÷7 494650+2 3003. 5031.1 0.H2

002001001407 JANAF 12/65 .1":.
40U999+5 305799+5 975862+1 114401-2-518970+6 701550+2 500. 3000.1 0.H2N
400999+5 305799+5 137419+2 229493-4-61C324÷7 7 1580+2 3000. 500,.1 0.UH2.

2 1 2 7 0 0 Zi 0 0 * T666 LIbRARY v';;
509300+5 417709+5 173547+2 682286-3-325379+7 851033+2 S00 30^01 H2N!2
5J90U3+5 417709+5 186269+2 195007-3-!54736+7 851033+2 3000 50301 H2'2
2001 01 08 JANAF 03/61 P12H

-577980+5 332010÷5 112254+2 811397-3-260500+7 6R4213+2 500. 3000.1 1*:120
-577980+3 302J10÷5 157278+2-191549-?-171999+8 614110+Z 3000. 50C1.1 0.rill;
W03C01001007 JANAF 0cf/65 L?4

-109700+5 416309+5 125186+2 219670-2-97t531÷6 769080.2 500. 3=00.1 3.13"£
-1U9700+5 416309+5 166320.2 923148-3-361337+7 769080+2 ?000. SOCC.1 0.r34
ýoC4031002007 JANAF 12/65 H412

227899.5 685559÷5 229e56+2 241933-2-195931.7 108099+3 500. 3000.1 0.1!4N2
227899.5 685359+5 314319+2 417345-4-139705+3 108099+3 3000. 5000.1 C.H4N2

1 8 1 11 0 .. 0 0 0 JANAF 12/60 AFwL - W"Z :.40
132000.5 243470+f ?013!1+1 138113-3-12321$+6 743320+2 500 30031 '^AO

132000+5 243470+5 873JS5+1 159235-3 116133+7 741620+2 3000 52o1 %Ar
2 11 0 ' 0 U JANAF 06/62 AF,:L - S•5 '72

549980+5 258510+5 B;4240+' 385123-3-8L5826+4 766340.2 500 30n01 P:A2
549980+5 258510+5 840237+1 464003-3 334031+7 766340C2 3000 '0C01 *:A2

1007 JAMAF 03/61 %,
112965+6 114370.5 486944+1 363516-4 958460+5 480900+2 500. 3000.1 I.N:
112965+6 114370+5 428957+1 240844-3-417273+6 480o00+2 3000. 5000.1 3.'!

1007 01 08 JANAF 06/63 NO
215800+5 227000+5 877623+1 399031-4-789656+6 655490+2 500. 1000.1 0.NO
215800+5 227000+5 916260+1 657885-5-212519+7 6q8490+2 3000. C003.1 0.NO4

1007 02 08 JANAF 06/63 ":07
801100+4 345800+5 137319.2 315611-4-133765+7 848890+2 500. !O00.1 0.102
801100+4 345800+5 130154+2 17253u-3 175340+7 848890+2 3000. 5000.1 0.13?2

-01007003j0J JANAF 12/64
170000+5 498219+5 192301+2 191161-3-112129+7 998970+2 500. 3000.1 0.•J3
170000+5 498219+5 1C5709÷2 577142-7-172911+7 cn1970+2 3000. 500C.1 0.N03
2007 01 08 JANAF 12/60 423

195000+5 365450+! 144606+2 12048o-3-153479+7 315900+2 900. 3300.1 3,420
195000+5 365450+5 123036+2 4!9018-3 942382+7 815900.2 30C0. 5000.I C.'42c

002007O1MO8 JANAF 12/64 ,:?C!
197999+5 617799+5 2321Z1.? 677550-3-124103+7 123217+3 500. 30U0.1 3.:420'
197999.5 617799+5 248304.2 102872-5-293892+7 IZ217P $11 . 51?.1 0.i2-1

%02007004'08 JANAF 9/64
216999+4 785969+5 297734+2 594431-3-17883?t7 134908+3 500. 3008.1 0.-*204
216999+4 7OS969+5 31751%+? 175630-5-385969+7 134904a3 3100. 5000.1 0.N2'

00200700500R JANAF 12/64 N 7:0
216999+4 '15759+5 3w30%1+2 147?95-1-163850*7 156719+3 500. 3000.1 0,'?r5
216999+4 915759+5 357365.2 6?4544-•-171267+7 156719*1 3000. 5030.1 0.iz205
130A JANAF 06/6Z 0

595590.5 1152?0'5 4972?g+1 380769-5 154749+S 40016047 500. 1000.1 0.:
545590+5 115220+5 657CR9+1-?.426@-1-S91782+7 500960.? 3^10. 5S00.1 ,

1 99 J.AAF 05/15 AFIL - JE "

14230*5 4966^3.1 215311-¶ Z4&4f.-f 1645'ý042 'ý 1030.1

4: 7
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0 1?4230+5 496800+1-232368-6-986224-6 164590.2 3000 50001 C-
1 6 -1 99 C 0 0 0 0 3 AFWL TDR 64-44 N.040 TO 298 JEFC+1

432426+6 114352+5 49-1551-130999-6 331973+4 43431.+2 500 33001 C+l
432426+6 114352+5 495164+1 323e14-5 646115+5 484318+2 3000 5o0CI C+1
01 11 -1 99

+1.383 +6+l•423l+5+'9681 1 +46806e+2 00500 06uC01 NA*
+14383 +6,1V423145#49631 +1 +468068+2 00500 C60CCI NA+

1 7 1 8 -1 99 JANAF 06/66 AFwL - dRP NO+
236660.6 221500.5 774529+1 419339-3-269762+6 653320.2 500 30001 %40+
256660.6 221!a005 824if3+1 130026- 21 q4C!+7 653320+2 000 0•o01 'IC*1 a 1 09 JANAF 06/61 AFWL - wRS 0-

243000+5 114820+5 496695+1 691566-6 19979145 492850+2 500 '0CO1 C-
243000.5 114820+5 496947+1-180037-6 139i83+5 492850+2 3000 S001

1 6 1 99 0 -0 0 -0 G .--. JANAF 09-65 AFWL-MV C-
140500.6 114370+5 491212+1 32136d-4 132546+5 476310+2 500 30001 C-
14•500+6 174370+5 244'33+1 573167-3 763348+7 47631C02 3000 60001 C-

I I -1 99 0 -0 u -: o -0 , - - AFWL TDR 64-44 :ORM ro 295 JFFH*I
367161+6 114226+! 496753+1-596238-5-304C6Q-6 374820+2 S00 30001 H+I
367161.6 114226,5 496793+1-267224-5-113416-4 374920+2 IM0 50001 H+1

1 1 1 8 1 99 0 -0 0 -0 0 -0 0 -CJANAF 3-16 AFt'L-nV 0-I
-3440C•0+- 213240+5 674),q2+1 719e51-?-638722+5 58562C+2 500 30001 40-,

-344000+5 213240+5 761605+1 250452-3 28762+7 595S204? 3000 9001i HC-I
3 1 1 e -1 99 0 0 o 0 0 0 0 CJANAF C6/66 ýFWL - WI5 H30+1

138930+6 402930+1 11547+2 235311-1-916440+6 7S9010+2 500 33001 H3r,1
1•80930+6 412930+5 160Q9+.2 405!35-3 773e'5+7 759010+2 i003 60101 H!•*+

1 7 -1 q9 0 0 C 0 0 * 4iF4L TD) 64-44 t.C! TO 2 ,1 JfT-N+l
449589+6 114721+5 4.39332-1 138126-4 563207+5 497013+2 900 o3001 N+I
449589+6 124721+5 451805+1 137668-3 629693+6 497019+2 3000 5C'01 ý:+j
1 7 2 8 1 99 0 -0 ý -0 0 -0 0 -OJANAF 12-65 AFWL-NV %¢2-

-859003+5 350150+5 13348042 190394-3-710004+6 845930+2 500 30OCi NO?-
-d59000+5 35015L+5 135346+2 548795-4 1053C1+7 945930.2 3000 60001 '402-

2 7 -1 9q 0 -3 0 -- o0 -C - - SROWN4 EPT"-3 SdAG AFtL-%V P12+1
359306,, 252240+5 6'q!58+1 IC323S-2-983,77+' 656860÷2 900 30001 N2l+
359336+t 2•2240+5 106'05+2 903t4R-4-918734+7 656960+? 10cO 6OC0 N2+1

1 8 -1 99 0 1 a 0 L 0 * AFWL TrE? 64-44 T.;2" T ? JFO+
375070+6 114238+5 49645241 154756-5 2405•2•4 414312+2 500 30o01 C+1
375070+6 114233*5 426730+1 146410--3 236616+7 4A4q12+2 3000 500Sl J*I

2 8 -1 99 BROWNE EPT'I-3 AFWL-NV '2+1
2314i0+& 277199+5 621253+.1 ?5407-3-317',35+6 677520+2 530 30001 0241
23145ý+6 2'7199+5 7502SS*, 3C70Vs-3 439'167 677520+2 50001 0*1
2 a I .ANAF 12/6'6 AFwL - *:05 03-

-113903+5 t5•>+ 8" 4' 1477•!--:f06,7.• 693050+2 40 3^001 15 02-
-1.S9•9Q5 54f640'1 10C14C-? If 3 4".i+7 6c'I e ',:01 60331 15 IZ-
blank card
1,3 14:0J, ,'5648 -U2.C3? .63S0
F 0. .- 11571 .1391412 .059170 .01"%9 .10147 o2 15 .111

"*994)4 1.4'92

1.376A 1.1933 1 a Ak! 0 C .A 114 1 1.4Z32 1.4166 !.1606i
1.4309 034oIl
blank car4

1.: . 1 .175,07 .8579ý Isol .61932 0.'* 7

.~I~i56 *~~5~G viS'i Ci0 0~25 .VO
.: ~ ~ ~ ~ ~ ~ Z fsatZ7 * -z t.o4 oo? o

.~i1l5 * 22~3 .2 t;,. .02 .Q1~¶4 .~i4 *
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.•1.;?7v& ý.27659 0027631 *027647 .027649 .027652 *0?7656

7 blank card$

7946. 79990 70740 7956t 7913. 7798. 7766. 755.0

72S1. 7063. 705S. 7028. 6905. 6951.. 60190 6816 •

67486 6S95. 636?c 6255. 6'-76. 6155. 5994,.

5990* 6^31* 6066. 6106. 6065, 6102. 6109. 6071.

6076. 6363. 6089. 6040. 6041- 60439 6046.

11 blank cards

.4759 .5058 &4733 .4896 .4399 *3,86 .8041 96,501
: 2905 0.1919 .1789 .1711 • 1621 *151Q .1420 .120,

.1065 e08643 .06598 .05764 .*5383 .05393 .06729 .07112

:07794 406571 e09429 .1110 91161 .115 .1226 .11"7

.1163 .1157 i11458 1071 .1074 .1075 010,12

blank card

(end-of-file card)

f. Cocputor Output

The first and last points of the boundary layer edge and

shock thermodynamic state output axe presented. The boundary layer

olutioys for the stagnation point lnd for me stution dd the

afterbay ar &lal iLncluded.

opoe
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0 a2 a C2

02 0 00 0

m 0a 3 C. = am
rooý 300-3

V) 00001--a ,000

C3 '2.20 2 C7

CD C) 00 CD Q =

tva a a2 aJ 00

M a a 0 a 0W

o N a. 1 a a 0m
0' az a2 a2 a2 C2 a! 3 C ,C pr 5C D C D0 - m C DC 5 o

=. .ý .3 o ., C! .sW C 2 C D C 3C 3C DC 3C 3 2C ýC
0 ; 000 a; 1:1 ;C 3 ( , 0C 3 C DC2 c oC D C . )C l1

C2C p0 m Z 3C M C 3C C gguC ý Mcmc, C

NO 1; 9 ; 90 9C ;4 C ; C ; ;4 gg C ; C ; C ; C ; C ;
C3 .0 9.3 col N- a a )') D C 3Q 0C 2 3 =Q Wc 3W C ý z

9.D a ma$ýc ý "C 0 tO a3 a, C D= C 2 oC3 o0 C ý= 0L
W! W. C* CD =1 a2 a3t n ML AW V % W f f 1 N " n v - % F A mu% "I L1
4 NP- n = a3 C,

00 03M=0 03 0D C2 0 ,= , 0 0m 00ca C3 0 c m 0a0 00 00 22 00 00 0 00 00o

Q, oCD o C 0 00 C0 M0 . a 00 0 0:0 00 C3 003 M0 0 a 0 02 o0 00

0 L0" 0 00 C2 02 00 0x x6 0x x0 000 0 0 0 00

*,aC N No0 Q.JN N No NN IWO N 0 UN ON rJO N O' No w NO N NON NO N NON 0N

tAC Mt l:5 .20 00 00 C3 020 03 00 00 0o C3 00 00 C3 0Q 0z 3o C D C 2 C D C 10 00

c ro 00 Cto trio tri a, 0 'D1 W 100 G o o (PC -0 aDt M10U. 110 L510it m61m
1; z1 0 L44 ot rC cG N Ný -1 If LA N cu Go Zcc 00 r N(I WU)ICi n

oo 0 Q0 =m 50 0 a0 00 00 0DC 20 00 = 030 0= 00 00 00 00 00 00 00c 3 ,C m
I-%~ .1C mQ0 3+4 4+ 4 + 4 ++ ++++ +4 +4 44 +4 4.+ + + 44 + c. ++ +4+ +4
i4ri09.o~o 0 G Q L W 1 W W fW u -SW W W W 112 WW WL WL. WLI W.W W W W W W Lf LuWf WL.W
C00 00 a 3 11J P, N 0 CP. vA1. NN(ido ý ) 0w W N11 0 r, Mt.' ý4 Na, atr w' f.-) CI. 0 M \ 00

'A W N N.0 t NN N " L 40' C3. 14 .C3 Ln N0 a4 030 N mm Lf% W - 2'o 40 i.
000 00 0 0 600 NI' M .. 4 ti C. J 00 00 N 4 IN; t0 6 ' 11

IP' MN G'M 00 'a0 Lo '0 o

.1 C -M09; 1 19 4N M 0 M M o M 4-oM 4 ~ M r M . 11J 9 .*1' 0MM ý
Z 4 0 0 .4 )-0 to M1. N Ia. I m 1. Ni~ Ia I ma I I.. I~ 9±. II~ I I.' I~ 1 . * - I

6-t.0 m U%) 1- 1- W
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0.) 00 00 C3 .040 2 9rM0 4M4I 400M C NON.. *00 0L0 oM < .0 0 4 0 Mr ' *L) M0 *L rO .a C3NeC

t. In W 0I 4C nM A- 0 0) w o n6 N M0 n 0 0 0 n M 0 . 0 n

I Ln W.4. p4. N .4Nv I -N K 8.o4146.4.4 ý INLAN I -tN IN " 0 J\ 6 NC' Iq v %N 944 1 Q, I .4 I-

6 00001 1 -4 WW .W WW W1a. wO C;2 Lb- .~- LO a;LI LOW; WIýz -1:1W O
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